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DAQ Made Simple 


with DAQ Wizards in LabVIEW 4.1 


Today, thousands of users are successful! 
using LabVIEW, the world’s leadinj 
instrumentation software package, in thei 
data acquisition (DAQ) systems. Now, witi 
the new DAQ Wizards in LabVIEW 4.1 
successful DAQ applications are easier than ever 
From the time you open the LabVIEW package 
you are only a few minutes and a few moust 
clicks away from a custom solution designed fo 
you. Whether you are looking for a temperature 
monitoring system, a PC-based multimeter 
oscilloscope, or waveform generator, or counties* 
other applications, LabVIEW 4.1 has you up anc 
running in a fraction of the time it takes with othe 
software. Discover how the new DAQ Wizards 
bring you instant success 

LabVIEW - It’s Just That Easj 


-^7 NATIONAL 
^INSTRUMENTS 

r Tire Software is the Inst rumen r 


U.S. Corporate Headquarters 

Tel: (512) 794-0100 • Fax: (512) 794-8411 
info@natinst.com 

Worldwide network of direct offices and distributors. 


C Copyntf* 1997 Nabonai Instroments Corporaucn. AM nfrite rosarved. 
Product and company names listed are trademarks or trade nane* orf the* * 



For a free LabVIEW 4.1 
Evaluation Package , call 

( 800 ) 661-6063 

(U.S. and Canada) 

www. natinst. com/mags/labview41.htm 
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Vol. MM 

21st Century" Preview Edition 


YOUR SOURCE FOR 

Temperature pH & Conductivity 

Flow & Level Electric Heaters 

Pressure, Strain & Force Environmental 
Data Acquisition 

luest The Vol. MM™ 21st Century™ Preview Edition 
3e> No. 517 or Dial 1-800-848-4271 for 
EGAfax™ Service and Request Doc. #9983. 


ttp://www.omega.com 
mail: info@omega.com 


OMEGA'S 24-Hour-a-Day, On-Demand Publishing Service 
DIAL 1-800-848-4271 


For Sales and 
Service Call: 


ttUMAHX 


iSM 


CEH TWB omega.com 

moonom miai rrv ‘ " 


TM 


CORPORATE QUALITY 


rE OMEGA. 


OMEGA ENGINEERING INC . ONE OMEGA DRIVE, P 0 BOX 4047. STAMFORD, CT. 06907-0047 

©COPYRIGHT 1997 OMEGA ENGINEERING AU. RIGHTS RESERVED 



X)BRA16 

...It Will Test 



Everything, But 


ivour Patience. 


Analyze Data While You're Collecting It! 


'N 


ow you can turn raw data into solid information, 
faster and more efficiently than ever before...with 
the COBRA 1 6 Data Acquisition System. 

The COBRA 16 features a built-in-controller that 
utilizes your PC, and a host of Microsoft®Windows® based 
data acquisition software packages. You get powerful 
signal monitoring, signal conditioning, signal capture, chart 
output, and signal playback and analysis capabilities...all in 



one affordable 
system. 

The COBRA 16 
is ideal for quality 
assurance, main- 
tenance, or process monitoring applications. Any way you 
use it, the COBRA 16 will help make the most of your 
time...yourtalent...and your test cell resources. 


Features and Capabilities 


• Real Time analysis software~Make decisions 
while your tests are running. 

• View II software~For detailed post-acquisition 
analysis on site. 

• Microsoft Window d® based setup and control 

software. 

• High quality printer-Features extended head 
performance, low power consumption, high 
contrast printing. 


• Signal monitoring-Color display of signals. 
Four acquisition modes. Signals displayed at 
all times, monitoring only, recording to chart, 
and acquiring. 

• Integral or external signal conditioners. 

• Standard industrial or isolated power 
supply. 

• 8 Channel model- 1 -250k samples/second 

• 16 Channel model- 1 -125k samples/second 


Visit our 
Website 

www.gouldis.com 



COBRA 16 signals a new era in PC-based data acquisition systems 

For a FREE COBRA 16 Brochure, call 1-800-468-5365. 


GOULD 

Instrtmient Systems 


8333 Rockside Road, Valley View, Ohio 44125 • (216) 328-7000 • Fax: (216) 328-7400 A ThermoSpectra Company 
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Trying to solve real-world fluid flow and heat transfer problems? 

The solution. . .(FD2000. The most powerful and cost-effective CFD/CAD software system available 
to engineers. Period. With CFD2000, you con analyze and improve your designs without 
the cost of real-world testing. This means a more cost-effective design cycle. CFD2000 
helps you identify design flaws early, resulting in a better product and shorter time-to 

market. Adaptive Research is dedicated to building 
strong relationships with clients and ensuring their success 
by providing quality software and expert technical support 
Adaptive Research has the solution for you...CFD2000 


results 


Electronics 


Aerodynamics 


Biomedical 


Metallurgy 


Automotive 


vironmental 
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Results . Our production solid modeling solutions help thousands of customers 
worldwide operate more efficiently with faster time-to-market - from Alcoa in the US 
to Sindo-Ricoh in Asia. With this kind of success, it should come as no suprise that 
SolidWorks experienced the best first year of any CAD company in history, with more 
first year revenue than PTC and Autodesk - combined. 

Why the move to SolidWorks? We provide the highest quality solid modeling and 
mechanical design solutions in the market. Bar none. Our products are consistently 
released on time. They move our customers quickly into production. And offer Windows®- 
native ease-of-use, 100% editability for design flexibility, and productivity gains up to 60%. 
All for only $3,995 (USD)*. 

Experience the power of SolidWorks today. 


For a FREE interactive CD and the location of a reseller near you, 
call 800-693-9000, ext. 304. Or visit our Web site to learn more 
about upcoming SolidWorks seminars . . . 




www. solidworks. com/304 


IntemationaHy. SolklWorks is priced locally, c Copyright 1997 SolkJWocks Corporation Ail rights reserved SdidWorks is a trademark 
of SolidWorks Corporation. Ail other company and product names are trademarks or registed trademarks of their respective owners. 
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1997 Dlgi'Key Corporation 



No Distributor Turns 
Your Order Faster !l 


Call write, fax or visit us on the 
Internet for your FREE CATALOG today! 


Quality Electronic Components 

Superior Service! 


DighKey Corporation 
701 Brooks Ave South 
Thief River Falls, MN 56701 
Toll-Free: 1-800-344-4539 • Fax: 218-681-3380 
Order Online wwvtLdigikey.com 


~o n omtn „, j _ j by Rated #1 for On-Time Delivery! 

5Mpm antral time „5 Years /fl 3 Row! 
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NASA's Jet Propulsion Laboratory (JPL) and Japan's 
Institute of Space and Astronautical Science plan to 
launch the first NASA/Japan joint asteroid mission in 
January 2002. A 2.2-pound rover, designed and built 
by JPL, will collect samples of the asteroid Nereus 
and return them to Earth for study. JPL engineers 
used Working Model® 2D and 3D software from 
Working Model, Inc., a division of Knowledge 
Revolution, San Mateo, CA to analyze the rover's 
dynamics and visualize its mechanical performance 
through motion simulation. For more on this appli- 
cation, see Application Briefs on page 16. 

Photo courtesy of Knowledge Revolution 
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t things you can do with 

that you can't do with regular linear stress analysis 


■ Out of plane bending - Use nonlinear 
■analysis to determine whether this plate 
■will foreshorten and fall out of its support. 
I Unear cannot predict geometry changes 
[perpendicular to a ‘ 


IVHI 

Permanent deformation - Algor s 
nlinear analysis can predict the 
permanent deformation when the 
predicted stress exceeds the 
stress. Unear analysis can t do 


■ 1 • l ull « 1 • 1 ‘ 1 » 


Trajectory - Basic motion, such as 
iiectory of this rotating football 


Squashing - Squashing this 
ball in a vice using linear analysis! 
cannot predict the final shape like r 
nonlinear analysis. 


rtory - Bas 
the trajectory of 1 
is easily done using Algor’s nonlinear 
analysis. Linear analysis cannot pre- 
dict motion. 


I Nonlinear 


I Stress concentration - Linear stress 
■analysis will misrepresent both the 
■stress and the deformation of this 
■hanger due to minute changes in the 
■fillet. Nonlinear analysis gels it right. 


Local buckling - When failure is due 
to local buckling, the geometry fails at 
stresses much, much lower than the 
yield stress. Linear cannot detect 
local buckling. 


Snap-through - Any time you have a 
snap-through effect, your part is in 
motion until it stops on the other side. 
You need nonlinear analysis to predict 
this effect. 


Impact - Nonlinear dynamic response! 
predicts the stress in an object when it I 
goes into motion as a result of impact by| 

another object. Unear analysis < 

analyze for impact and motion. 


Contact Impact - Kinematic motion and] 
the stresses due to the shock of impact 
cannot be predicted by either linear stress 
analysis or kinematics analysis software. 
Accupak/VE does it in one shot. 


Elastic large < 

analysis predicts the stressed c 
when the deformation is 
even if the matenal properties re 
linear. Unear analysis fails at this. 


|4-bar link - Linear dynamic analysis 
■cannot predict the forces and stress- 
les due to periodic loading. 
|Accupak/VE simulates the loading 
land stresses in one analysis. 


3-D mechanism - When a moving 
object is a 3-D mechanism, high iner- 
tia forces can occur. You need 
Accupak/VE to predict the stresses 
caused by motion. 


Nonlinear Dynamic Analysis for Virtual Engineering that's: 


1. As EASY as Linear Static Stress Analysis 

2. At Linear Stress Pricing Levels 

3. Fully Integrated with your CAD Station 

Accupak/VE from Algor is the nonlinear dynamic analysis soft- 
ware that's as easy to use as regular linear stress analysis while 
providing advanced solution technology. Its ease-of-use, 
affordability, and compatibility with Pentium computers and 
mainstream CAD systems make Accupak/VE ideal for everyday 
engineering. Engineers can leam it quickly and easily with the 
help of Docutech-Technical Documentation On-line Information 
.Resource. 


I 


Get your free Video and CD-ROM to see 
Algor Software in action 

Video indudes 18 action 
packed minutes of real- 
world examples oombined 
with Algor FEA demon- 
strations. See Accupak/VE 
in action. CD indudes a 
complete version of 
Algor's website with 
detailed information and 
software you can try. 


Visit Algor at: 


Products 


Services 


You have 4 ways to get your free demo video and CD-ROM: 

1) Call: +1 (412) 967-2700 3) E-mail to: info@algor.com 

2) WWW.ALGOR.COM 4) Complete this form and fax to: 

' (412) r 


♦1 


I 967-2781 


ll Name 

Company 


li Address 

|i City 

State/Prov. Zip/Postal Code 


U! 

^Country 

Telephone 


Hi Fax 

E-mail 



* RLE DR 

When the Engineering 
Has to be Right 

Algor, Inc. 

150 Beta Drive, Pittsburgh. PA 15238-2932 
USA 

Phone: +1 (412) 967-2700 
Fax: +1 (412) 967-2781 
California: +1 (714) 564-0844 
Europe (UK): +44 (1) (784) 442 246 
E-mail: info@algor.com 
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Models of three parts of a high-performance air 
intake manifold for Ford Motor Co.'s latest V-8 
engine were used by Ford's Special Vehicle 
Operations group to test the performance of 
the manifold design. The models were generat- 
ed from an SGC 5600 rapid prototyping 
machine form Cubital America , Troy Ml, run- 
ning Cubital's Data Front End (DFE) rapid pro- 
totyping software. For more information on 
this and other Graphics & Simulation software, 
see the Special Focus on page 34. 

Photo courtesy of Cubital America 
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New ModelServer Publisher 
makes it easy to collaborate 
across hallways, platforms, 
time zones and disciplines. 

“We see ModelServer Publisher as a 
useful tool in moving beyond personal 
productivity applications to an enterprise 
work flow solution . " 

Dave Weisberg 

Engineering Automation Report 

For every project and everyone 
involved, ModelServer Publisher 1 * 
enables you to dynamically access 

, T design or engineering data 

1>J in real time, all the time, 
via the Internet or 
N E 1 s c A l’ E intranet using any 

Enterprise Server 

included standard Web browser. 

First in Bentley’s family of 
ModelServer " products, it allows you 
to review and distribute design or 
engineering documents in a variety of 
published formats on demand. So no 


matter how big the project or how 
widespread the team, everyone works 
with the most up-to-date information. 

MicroStation * and AutoCAD 
compatible. 

ModelServer Publisher converts 
standard file formats (.DGN, .DWG, 
.DXF and .CEL) to public, web-based 
formats "on the fly,'' providing access 
between organizations and the public. 

Experience ModelServer 
Publisher in action. 

You absolutely, positively must see 
all that Bentley's family of ModelServer 
products can do for you; and look for 
soon to be released ModelServer 
Continuum™ for storing engineering 
maps and drawings in standard 
relational databases, and ModelServer 
TeamMate™ for web-centric document 
and work flow management. 






Try it today! 

Publish your 
own files LIVE 
now by visiting 

www.bentley.com/ 
modelserver/, or 

call for more information. 

ModelServer 

F\jblisher 


1 - 800 -BENTLEY 

In Europe call *31 23 556 0560 
In Asia-Pacific call *61 3 9699 8699 




KkraStation is a registered trademark and Bentley the Bentley "B*\ ModelServer. ModelServer Publisher. ModetServer Continuum and 
ModelServer TeamMate are trademarks of Bentley Systems, Inc AutoCAD is a registered trademark of Autodesk. Inc Netscape Enterprise 
Server is a trademark of Netscape Communications Corporation. 1997 Bentley Systems, Inc 


Bentley 

Engineering the future together 

610-458*5000 • Fax; 610458*1060 
e-mail femily@bentiey.com 
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"Confocal "...a Breakthrough in 
3032 Measurement Technology! 


0. 1 -pm resolution of height, depth, thickness 
and profiles - regardless pf surface conditions 


► Thickness and Profiles of 
Transparent Objects 



IIP* 


A single LT sensor head traces the curves of 
contact lenses and measures the thickness of 
glass and plastic (poly) film. 

* Thickness of Conformal 
Coatings on Colored Surfaces 


It .• JT (/ 


-j 





Depth of Metal Stampings and 
Scorings on Rough Surfaces 


■a 1 : 


Scoring depths of 100 -150 pm are accurately 
measured by the new LT. 


Flatness and Profiles of 
Mirrored Surfaces 



LT accuracy is unaffected by surface color, 
luster, texture and even wet surfaces. 


Confocal Technology... An Industry First! 


A laser beam passes 
through a lens 
coupled to a vibrating 
tuning fork which 
moves the beam in 
and out of focus. 

The beam reflects off 
the target through a 
system of mirrors 
and converges on a 
pinhole aperture.lt 
passes through the 
aperature onto a 
photodiode only 
when perfectly 
focused: 

The vertical position 
of the fork is then 
used to calculate 
the distance to the 
target's surface. 


KEYENCE 

SENSORS FOR FACTORY AUTOMATION 


aERT* > 


LT measurement of height and profiles of 
highly mirrored surfaces is unaffected by 
surface reflections. 


r ;v 


' - y 


► Height of Very Small Objects 

The height of 20-pm diameter 
1C leads with reflective surfaces 
is easily measured using confocal 
technology. 


A Breakthrough in LASER Displacement Meter Performance 

• 2-pm beam diameter with 0.1 -pm resolution. 

• Built-in CCD camera for viewing target surfaces. 

• Autofocus beam technology insures measurement 
precision regardless of surface characteristics. 

• Surface profile display increases measurement versatility. 


Keyence Corporation of America 

50 Tice Boulevard. Woodcliff Lake. New Jersey 07675 

KEYENCE on the Internet... http://www.keyence.com 


Atlanta Office: 
Chicago Office: 

Los Angeles Office: 
New Jersey Office: 


Tel: 770-499-5390 • Fax: 770-499-5391 
Tel: 630-775-1 110* Fax: 630-775-1 1 69 
Tel: 31 0-540-2254 • Fax: 310-316-1032 
Tel: 201 -930-1 400 • Fax: 201-930-0088 


FREE 

15-day trial 
Call today 


No. California Office: Tel: 51 0-225-1 550 • Fax: 51 0-225-1 440 








NASA 

Commercial 

Technology 

Team 


NASA’s R&D efforts produce a robust supply of promising technologies with applications in many 
industries. A key mechanism in identifying commercial applications for this technology is NASA’s 
national network of commercial technology organizations. The network includes ten NASA field cen- 
ters, six Regional Technology Transfer Centers (RTTCs), the National Technology Transfer Center 
(NTTC), business support organizations, and a full tie-in with the Federal Laboratory Consortium 
(FLC) for Technology Transfer. Call (206) 683-1005 for the FLC coordinator in your area. 


NASA’s Technology Sources 


NASA Program Offices 


If you need further information about new technologies presented in NASA Tech Briefs, 
request the Technical Support Package (TSP) indicated at the end of the brief. If a TSP is 
not available, the Commercial Technology Office at the NASA field center that sponsored 
the research can provide you with additional information and, if applicable, refer you to the 
innovators). These centers are the source of all NASA-developed technology. 


Ames Research 
Center 

Selected techno- 
logical strengths: 
Fluid Dynamics; 
Life Sciences; 
Earth and 
Atmospheric 
Sciences; 
Information, 
Communications, 
and Intelligent 
Systems; 

Human Factors. 
Bruce Webbon 
(415) 604-6646 
bwebbon@mail. 
arc.nasa.gov 

Dryden Flight 
Research Center 

Selected techno- 
logical strengths: 
Aerodynamics; 
Aeronautics 
Flight Testing; 
Aeropropulsion; 
Flight Systems; 
Thermal Testing; 
Integrated 
Systems Test 
and Validation. 
Lee Duke 
(805) 258-3802 
duke@louie.dfrf. 
nasa.gov 


Goddard Space 
Flight Center 

Selected techno- 
logical strengths: 
Earth and 
Planetary 
Science 

Missions; LIDAR; 

Cryogenic 

Systems; 

Tracking; 

Telemetry; 

Command. 

George Alcorn 

(301) 286-5810 

galcom@gsfc. 

nasa.gov 

Jet Propulsion 
Laboratory 

Selected techno- 
logical strengths: 
Near/Deep- 
Space Mission 
Engineering; 
Microspacecraft; 
Space 

Communications; 

Information 

Systems; 

Remote Sensing; 
Robotics. 

Merle McKenzie 
(818) 354-2577 
merle.mckenzie @ 
ccmail.jpl.nasa.gov 


Johnson Space 
Center 

Selected techno- 
logical strengths: 
Artificial 
Intelligence 
and Human 
Computer 
Interface; 

Life Sciences; 
Human Space 
Flight Operations; 
Avionics; Sensors; 
Communications. 
Hank Davis 
(713) 483-0474 
hdavis@gp101.jsc. 
nasa.gov 

Kennedy Space 
Center 

Selected techno- 
logical strengths: 
Environmental 
Monitoring; 
Sensors; Corrosion 
Protection; 
Bio-Sciences; 
Process Modeling; 
Work Planning/ 
Control; 
Meteorology. 

Gale Allen 
(407) 867-8035 
galeallen-1@ 
ksc.nasa.gov 


Langley Research 
Center 

Selected techno- 
logical strengths: 
Aerodynamics; 
Flight Systems; 
Materials; 
Structures; 
Sensors; 
Measurements; 
Information 
Sciences. 

Dr. Joseph S. 
Heyman 
(804) 864-6006 
j.s.heyman 
@larc. nasa.gov 


Lewis Research 
Center 

Selected techno- 
logical strengths: 
Aeropropulsion; 
Communications; 
Energy 
Technology; 

High 

Temperature 

Materials 

Research. 

Ann Heyward 
(216) 433-3484 
ann.o.heyward@ 
lerc.nasa.gov 


Marshall Space 
Flight Center 

Selected techno- 
logical strengths: 
Materials; 
Manufacturing; 
Nondestructive 
Evaluation; 
Biotechnology; 
Space 
Propulsion; 
Controls and 
Dynamics; 
Structures; 
Microgravity 
Processing. 

Harry Craft 
(205)544-5419 
harry. craft@msfc. 
nasa.gov 


Stennis Space 
Center 

Selected techno- 
logical strengths: 
Propulsion 
Systems; 
Test/Monitoring; 
Remote Sensing; 
Nonintrusive 
Instrumentation. 
Kirk Sharp 
(601) 688-1929 
ksharp @ 
ssc.nasa.gov 


NASA-Sponsored Commercial Technology Organizations 

These organizations were established to provide rapid access to NASA and other federal R&D and 
foster collaboration between public and private sector organizations. They also can direct you to the 
appropriate point of contact within the Federal Laboratory Consortium. To reach the Regional 
Technology Transfer Center nearest you, call (800) 472-6785. 


Dr. David Moran 

National Technology 
Transfer Center 

(800) 678-6882 


Ken Dozier 
Far-West Technology 
Transfer Center 

University of Southern 

California 

(213)743-2353 


Dr. William Gasko 
Center for Technology 
Commercialization 

Massachusetts 
Technology Park 
(508) 870-0042 

J. Ronald Thornton 

Southern Technology 
Applications Center 

University of Florida 
(904) 462-3913 


Gary Sera 

Mid-Continent 
Technology Transfer 
Center 

Texas A&M University 
(409) 845-8762 

Lani S. Hummel 
Mid-Atlantic Technology 
Applications Center 

University of Pittsburgh 
(412) 383-2500 


Chris Coburn 

Great Lakes Industrial 
Technology Transfer 
Center 

Battelle Memorial 

Institute 

(216) 734-0094 


NASA ON-LINE: Go to NASA’s Commercial Technology Network (CTN) on the World Wide Web at 
httpV/nctn.hq. nasa.gov to search NASA technology resources, find commercialization opportunities, 
and learn about NASA’s national network of programs, organizations, and services dedicated to tech- 
nology transfer and commercialization. 


At NASA Headquarters there are 
seven major program offices that 
develop and oversee technology pro- 
jects of potential interest to industry. 
The street address for these strategic 
business units is: NASA Headquarters, 
300 E St. SW, Washington, DC 20546. 


Carl Ray 

Small Business 
Innovation Research 
Program (SBIR) & 

Small Business 
Technology Transfer 
Program (STTR) 

(202) 358-4652 

cray@maiihq. 

nasa.gov 

Dr. Robert Norwood 

Office of Aeronautics and 
Space Transportation 
Technology (Code R) 

(202) 358-2320 
morwood@mail. hq. 
nasa.gov 

Philip Hodge 
Office of Space Flight 
(Code M) 

(202)358-1417 
phodge@osfms1 .hq. 
nasa.gov 


Gerald Johnson 
Office of Aeronautics 
(Code R) 

(202)358-4711 
g Johnson@aeromail. 
hq.nasa.gov 

Bill Smith 

Office of Space Sciences 
(CodeS) 

(202) 358-2473 
wsmith@sm. ms. ossa. 
hq.nasa.gov 

Bert Hansen 
Office of Microgravity 
Science Applications 
(Code U) 

(202)358-1958 
bhansen@gm. olmsa. 
hq.nasa.gov 

Granville Paules 
Office of Mission to 
Planet Earth 
(Code Y) 

(202) 358-0706 
gpaules@mtpe. hq. 
nasa.gov 


NASA's Business Facilitators 

NASA has established several organi- 
zations whose objectives are to estab- 
lish joint sponsored research agree- 
ments and incubate small start-up 
companies with significant business 


promise. 

Karen Robbins 
American Technology 
Initiative 

Menlo Park, CA 
(415) 325-5353 

Dr. Jill Fabricant 

Johnson Technology 

Commercialization 

Center 

Houston, TX 
(713) 335-1250 


Joe Boeddeker 

Ames Technology 

Commercialization 

Center 

San Jose, CA 
(408) 557-6799 

Dan Morrison 
Mississippi 
Enterprise for 
Technology 

Stennis Space 
Center, MS 
(800) 746-4699 


If you are interested in information, applications, and services relating to satellite and aerial data for Earth resources, contact: Dr. Stan Morain, Earth Analysis Center, (505) 277-3622. 
For software developed with NASA funding, contact the Computer Software Management and Information Center (COSMIC) at phone: (706) 542-3265; Fax: (706) 542- 
4807; E-mail: http://www.cosmic.uga.edu or service@cosmic.uga.edu. 
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Prices include extras 
money can't buy. 


What makes AutoCAD® LT so attractive isn't just the price, 
it’s that it comes with peace of mind built in. Based on the 
industry standard, AutoCAD? it’s the only one of its kind 
that allows you to share files cjuickly and accurately with 
nearly 1.8 million AutoCAD and AutoCAD LT users world- 


New AutoCAD LT for Windows ® 95 

Provides all the benefits of Windows 95 
and Office * 95 compliance , including 
Windows NV support. Based on AutoCAD 


Microsoft' 

Window^95 


R 1 3. Powerful CAD tools such as NURBS iJiSiS 


curves , advanced geometry and complex linetypes. Plus set-up 
wizards , a property painter and real-time pan and zoom make 
it easier than ever to use. 


wide. That means you can communicate ideas and iterations 
with just about anyone in the industry, whether they're 
clients, contractors or partners. You can’t buy that kind of 
access, but you can get it free with AutoCAD LT. And when 
you do, you can rest assured you’re investing in a product 
line that will grow as your business grows. So don’t wait. 
The sooner you put AutoCAD LT to work for you, the sooner 
you’ll see just how invaluable our extras really are. 


AutoCAD LT for Windows ® 3. 1 

If you're not yet ready for the move to Windows 95, you can 
still reap the benefits of AutoCAD LT for Windows 3. 1 (formerly 
known as AutoCAD LT Release 2) at a new low price. Based on 
AutoCAD R11 and R 12. 


True AutoCAD Compatibility 



AutoCAD' 

COKMIllll 


Other CAD packages claim to read and write 
.DWG, but in reality they can only translate it. 
AutoCAD LT's native .DWG file format means 
that you can share files without worry. No long 
waits as your files load, no ballooning file sizes 
and no translation errors. 


► 


Visit Your Local Retailer Today, or to Receive Your Free 
DemoPak, call 1-800-228-3601° and Ask for DemoPak A142. 
To Upgrade Call 1-800-435-7771 and Ask for Offer J28. 


5 > G d 


il Autodesk, 

*• 


Or i 


Visit our web site for more information about Autodesk products, http://www.autodesk.com. ‘Outside the U S. and Canada, fax 206-S60-2I96. Pricing in U.S. dollars, estimated 
street price. Certain restrictions may apply. O Autodesk. Inc. Autodesk, the Autodesk logo and AutoCAD are registered trademarks, and Design Your World is a trademark of 
Autodesk. Inc. Windows 95 and Windows 3.1 are registered trademarks and Office Compatible and Windows NT are trademarks of Microsoft Corporation. 
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Oi'cr the past three decades, NASA has granted more than 1000 patent licenses in virtually every area 
of technology. The agency has a portfolio of 3000 patents and pending applications available non' 
for license by businesses and individuals , including these recently patented inventions: 


When they tell 
you to cut costs 
and defects, 
tell'em about 
MIM and FloMet. 


Metal Injection Molding (MIM) is the way to go 
for small, complex, high-volume, net shape 
parts. And we're the guys to go to. With MIM, 
you get tremendous design flexibility. Quick 
development. Cost-effective manufacturing. 
Virtually no machining. Little or no waste. Zero 
defects. And lower costs. Other advantages 
include: 

Density: 98% of wrought material 
Elongation: 20-33% for nickel steels, 45% 
for low carbon 31 6 stainless steel 
Tensile Strength: 50,000-230,000 psi 
for nickel steels, 84,000 psi for low carbon 31 6 
stainless steel 

Hardness: Case hardening up to HRC 65 
Complexity: Comparable to plastics 
Surface Finish: 51 rmsor better 

This endoscopic suturing 
device would hove required 
multiple operations using a CNC 
mill and wire EDM. With MIM, 
we cut costs more than 50%. 

We use o controlled 
expansion alloy to 
produce this fiber optic 
switch base, which must 
retain its size and shape despite 
changes in temperature. 


Comparison of Metal Fabrication Methods 


Specifications or 
Characteristics 

Machining 

s 

Investment 

Casting 

Density 

100% 

98% 

100% 

Elongation 

High 

High 

High 

Tensile Strength 

High 

High 

High 

Hardness 

High 

High 

High 

Complexity 

High 

High 

Med. 

Surface Finish 

High 

High 

Med. 

Cost 

High 

Med. 

Med. 

Production Volume 

Low 

High 

Med. 





FloMet, Inc. *810 Flightline Boulevard 
Delond, Florida 32724 

Phone: 904-736-4890 • FAX: 904-736-6063 
www.flomet.industry.net 
FloMet, Inc « on affiliate of Metol fWet Products Company 


Catalytic Ignitor for 
Regenerative Propellant Gun 

(U.S. Patent No. 5,608,179) 

Inventors: Gerald E. Voecks and 
Ned W. Ferraro, 

Jet Propulsion Laboratory 

Contemporary regenerative liquid pro- 
pellant guns typically comprise a variable- 
volume combustion chamber in which 
inner and outer concentric pistons coop- 
erate to pump and meter additional pro- 
pellant into the chamber as the combus- 
tion proceeds. These guns need a more 
reliable and consistent means of ignition 
of the liquid propellant that also miti- 
gates the occurrence of undesirable com- 
bustion oscillations that occur in the cur- 
rent four-step process. This ignitor incor- 
porates a catalyst onto which the propel- 
lant, such as hydroxylammonium nitrate 
(HAN) and triethanolammonium nitrate 
(TEAN), is sprayed, and a heater for heat- 
ing the catalyst. The catalyst is formed on 
a substrate that defines an electrical resis- 
tance heater, which heats the crystallites 
on its surface to the activation energy' 
necessary' for initiating the combustion. 

For More Information Circle No. 787 

Polarization Perception 
Device 

(U.S. Patent No. 5,598,298) 

Inventors: Victor S. Whitehead and 
Kinsell L. Coulson, 

Lyndon B. Johnson Space Center 

The invention is a means whereby a 
human observer can visually perceive the 
relative polarization of various objects in 
a given scene in real time, and/or 
delayed time if the scene is filmed, taped, 
or photographed. A polarizing filter hav- 
ing opposite broad sides and a centerline 
perpendicular to those sides is mounted 
on a base for relative rotation with 
respect thereto. Automatic drive means 
move the filter angularly about its center- 
line at a speed slow enough to permit 
changes in light transmission to be per- 
ceived as light-dark pulses by an observer, 
but fast enough so that the light phase of 
each pulse occurs prior to fading of the 
image of the preceding pulse. Thus 
speed is coordinated with the visual sen- 
sory memory so that the precise location 
and shape of objects polarizing the light 
can be perceived as if it were continuous. 
In a prototype, one revolution per second 


was found to work well for both real-ume 
human observation and video taping. 

For More Information Circle No. 788 

Flexured Shaft Poppet 

(U.S. Patent No. 5.577,533) 

Inventor: Joseph S. Cook, Jr., 

Lyndon B. Johnson Space Center 

Poppets are commonly used for clos- 
ing or seating a valve seat on a valve 
opening to prevent or permit fluid flow 
through the opening. In conventional 
designs contaminants or components 
can build up as a residue on sliding sur- 
faces as a result of surface wear and other 
factors. In the invention a tubular pop- 
pet stem or valve is constructed from a 
spring material, and the wall of the stem 
has a longitudinal section with a spiral 
configuration. The tubular section and 
the spiral provide a radial, relatively stiff 
support along the longitudinal axis yet 
permit the stem to have a longitudinal 
spring action. The flexible wall construc- 
tion allows a sealing valve head to flex 
relative to the longitudinal axis, so that 
seating surfaces on the valve head and 
opening can align themselves. 

For More Information Circle No. 790 

Method of Implementing 
Digital Phase-Locked Loops 

(U.S. Patent No. 5,602,883) 

Inventors: Scott A. Stephens and 
Brooks Thomas, 

Jet Propulsion Laboratory 

Previous analyses of digital phase- 
locked loops (DPLLs) are based on ana- 
log loop traditions and introduce into 
the calculations unnecessary analog con- 
siderations such as loop-filter time con- 
stants and uncontrolled gain variations. 
This new approach reverses the conven- 
tional design procedure for obtaining 
loop filter constants. Loop roots are first 
placed in the s-plane on the basis of new 
root-specific damping and root-specific- 
decay-rate parameters. Loop constants 
are then calculated on the basis of these 
roots. With an appropriately formulated 
“digital analysis," DPLL theory and 
design become more straightforward, 
particularly for third- and fourth-order 
loops, and loop performance is more 
accurately controlled for “high-gain" 
loops. 

For More Information Circle No. 791 
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TO CONVERT REAL-TIME COMPUTER 



GRAPHICS TO VIDEO . . . 


... and get the best possible image, 
you will need the Model 9400JR or 
I Model 9700XL from Folsom Research 





You’re looking al the two best autosync video scan converters available anywhere. 

Both can turn your high-resolution desktop workstation, PC or Mac presentations into 
broadcast-quality videos. The 9400JR is built for the same top performance and excellent 
picture quality as our top-of-the-line unit. It is the most affordable true broadcast-quality 
scan converter made. The 9700XL, built for absolute control and flexibility, is the most 
powerful scan converter made. Period. 


Interlaced and 
Non-Interlaced 
Sources 

85 KHz Input 
(true autosync) 

NTSC/PAL 
True Broadcast 
Quality 


9400JR 



m & $ * 


* 

a t* fcr* 


<#> cc 


Image Size and 
Position Control 


i n 

1 — Loop-Thru — 1 S- Video 
(on BNC& VGA Inputs) (Y/C) 


RGB 


Genlockable 


9700XL 


Free RS-232 
Win95/NT 4.0 
Control Software 

100 KHz Input 
(true autosync) 


NTSC/PAL 

True Broadcast 
Quality 



*> m m e* • I 


C # # # .... 

o * #© i i 


? CC 


Loop-Thru 
(on BSC & VGA Inputs) 


3W 


S-Video 

(Y/C) 


Dynamic Pan 
and Zoom 


Genlockable 


RGB/Betacam SDI D1 

31.5 KHz CCIR601 

(other custom Option 

outputs available) 


To see all of the powerful 
features, call for your free 
demo today. 



Folsom 

RESEARCH 

526 East Bidwell Street 
Folsom , CA 95630-31 19 
Tel (916)983-1500 
Fax (916)983-7236 
Email: sales@folsom.com 
httpJ/wwwfolsom. com 


SEE US AT SIGGRAPH 
BOOTH #1757 


For More Information Circle No. 652 







jimulation Software Aids 
Asteroid Exploration 


Working Model® 2D/3D virtual prototyping 
and design software 

Working Model, Inc., div. of Knowledge Revolution 

San Mateo, CA 

415-574-7777 

http://wwwJcrev.com 



Working Model 2D software was used to analyze the MUSES-C 
rover (inset); Working Model 3D was used to visualize the 
mechanical performance of the rover on the asteroid's surface. 


NASA’s Jet Propulsion Laboratory (JPL) is working with Japan’s 
Institute of Space and Astronautical Science (ISAS) on the first 
NASA/Japan joint asteroid mission. Known as MUSES-C, the mis- 
sion will be launched on a Japanese M-5 spacecraft in January 2002 
from Kagoshima Space Center, Japan. It is scheduled for touch- 
down on the asteroid Nereus in September 2003. and should 
return to Earth in 2006. The goal of the mission is to collect sam- 
ples from the asteroid’s surface and bring them back to Earth for 
in-depth study. Sc ientists want to study Nereus because its composi- 
tion. rotations, and length of days and nights remain a mystery. 

JPL will design and build the rover, which will lx* the smallest 
ever flown in space. Its physical dimensions are 6" x 6” x 4” with a 
mass of less than 500 grams (2.2 pounds). The four-wheeled rover 
will carry two scientific instruments: a visible spectrum imaging 
camera and a near-infrared point spectrometer. 

Space missions present considerable challenges because of the 
many unfamiliar or unknown factors. In this case, the asteroid’s 
extremely low gravity field will greatly affect the rover’s mission. Dr. 
Eric T. Baumgartner, Ph.D., of JPL’s Science and Technology' 
Development Section in the Mechanical Engineering Department, 
has been using Working Model® 2D and Working Model® 3D 
motion simulation software from Working Model. Inc. to visualize 
the mechanical performance of the rover on the asteroid’s surface. 

Dr. Baumgartner first used Working Model 2D version 4.0 to ana- 
lyze the rover’s dynamics. As a result, he clearly saw that the aster- 
oid’s minuscule level of gravity sufficiently provided traction for the 
wheels of the rover. .According to Dr. Baumgartner, using Working 
Model 2D helped determine what the rover can do, which led to 
investigating ways to command the vehicle. 

For the next stage, Working Model 3D version 2.0 will be used to 
develop navigation strategies for the rover. Directing the rover’s 
movements - both in simulation and on Nereus - will ensure that 
the rover can conduct a thorough study of the asteroid surface. 
Said Dr. Baumgartner, “We expect Working Model 3D to help us 
handle the unpredictable dynamics by allowing accurate testing of 
the rover’s movements within a simulation environment.” 
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inventing" Solutions 
to Power Problems 

Invention Machine™ Lab™/TechQptimizer™ 
problem-solving software 
Invention Machine Corp. 

Boston, MA 
800-595-5500 

http://www.invention-machine.com 


Many of NASA’s future space missions are geared 
towards exploring planets and moons that are plagued 
with very-low-temperature environments. Temperatures 
on Mars, for example, can dip to -100°C. Space vehicles 
designed for such exploration require high-energy bat- 
teries that can operate at those low temperatures. 

Currendy available batteries are unable to deliver elec- 
trical power under severe conditions below -40°C, and rechargeable 
batteries cannot be used because the electrolyte inside will become 
either very' viscous or frozen. NASA’s Jet Propulsion laboratory (JPL) 
investigated ways to develop a battery that w'ould operate in such 
harsh environments. Researchers looked into the chemistry’ of bat- 
teries already in existence, hoping to modify some of those charac- 
teristics into a new design. 

Dr. Julian O. Blosiu, senior multidisciplinary' engineer at JPL’s 
Avionic Systems and Technology Div., used Invention Machine Lab 
and TechOptimizer software from Invention Machine Corp. to gen- 
erate concepts of how a battery could be made to operate at very low 
temperatures. The software provided a structured, functional analysis 
of a component (the battery), as well as its environment (the low tem- 
perature). It took into consideration any constrictions and limita- 
tions, and generated suggested solutions based on a database of 
proven concepts. Invention Machine lab produced over 166 con- 
cepts and ideas for solving the battery problem. Dr. Blosiu reduced 



The Invention 
Machine Lab 
software solves 
problems based on 
the criteria entered, 
including the 
problem, improving 
features, and 
worsening features. 
The solutions are 
generated as 
concepts or 
principles. 


that number to four concepts that turned out to be fairly simplistic, 
but were substantiated by a number of previously discovered theories. 
Those four concepts are being further investigated. 

The software also was used in JPL’s development of a penetrator to 
land on Mars as part of the New Millenium Program’s Deep Space 2 
mission scheduled for January 1999. The device has a spike-shaped, 
bullet-like penetrator designed to bore about two meters deep into 
the Martian soil. Connected with a wire, a portion of ihe unit remains 
on the surface and contains the batteries, electronics, and an anten- 
na to communicate with the spacecraft. The problem was that in 
order to reach a depth of two meters, the penetrator must hit the soil 
at a force of 80,000 Gs, or at a speed of 200 meters per second. The 
portion that must stay on the surface would be damaged severely 
from the impact. The required criteria w r ere entered into the soft- 
ware, which generated eight concepts — from mechanical to pneu- 
matic — including the one idea dial is being developed further using 
airbags similar to those in passenger cars. 
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M ATLAB' 5 


The Language of 
Technical Computing 


The 

MATH 
WOI 

Inc. 


New features include: 

• Data structures and types, including multidimensional arrays 
and user-definable objects 

• Programming environment with visual debugging, interactive 
performance optimization, and online references 

• Interactive graphical interface (GUI) layout and development 

• Fast, accurate advanced visualization and 3-D modeling 

• Visual interfaces for Signal Processing and Control System 
Toolboxes and a new release of SIMUUNK* 


Available Now! 

Call 508-647-7000 

To find out more about MAHAB 5, SiMUUNK 2, and the new toolbox updates, 
call now and request KP167 to receive your free edition of MAJIAB 5 News & Notes. 

http://vyww.mathworks.com/ ntb 

For more information on our Connections OEM/VAR program, visit our Web site 
at http://www.mathwoHcs.com/oern, or call us at 508-647-7253. 



New editor/ debugger simplifies 
MATIAB code development 
for analysis, algorithm design, 
and system prototyping. 




M ATLAB lets you model 
complex data graphically. 

Here, lighting effects highlight 
topography data. Source: NOAA. 



New GUIs in Signal Processing 
Toolbox 4.0 make signal analysis 
faster and easier. 


The MrthWorfa, Inc. • 24 Prim* Park Way. Nafck,MA 01 760-1 500 USA • tat (508) 647-7000 • fox: (508) 647-7101 • unci: irfo@iT»!f»works.corn • hflp://www.ma^^ 
Em ployment opportunities: http//www.rnatbworks tom/ww^obsfrtml • MAJIAB in Education: http:// education maltworks com 


The MShWorks is represented n Australia: * 61-2-9922-631 1 • Benelux: ♦ 31 (0) 182-53-7644 . Brazil: ♦ 55-1 1-816-3144 • Czech Republic: - 42-2-6844-174 • France. ♦ 33 (0) 41-14-67-14 • Germeny/Austria: ♦ 49-241 470750 
India: ♦ 91 -80-5-549338 • Israel: ♦ 972-3-561-5151 • Italy: +39-11-24-85-332 • Japan: ♦ 81-3-5978-5410 • Korea: ♦ 82-2-556-1257 • New Zealand: ♦ 64-7-839-9102 • Poland: ♦ 48-12-17-3348 • Scandinavia: * 464-15-30-22 
Singapore/Malaysia - 654424222 * South Africa: - 27-11-3254238 - Spam/Portugai: ♦ 34-<9}34 154944 • Switzerland: - 41-31-954-2020 • Taiwan: ♦ 886-2-5014787 • United Kingdom: ♦ 44-1223423-200 

O 1997 by The Math Works, Inc. AM Rights Reserved. MATLAB and SIMUUNK are registered trademarks ol The Math Works, Inc. Other products or brand names are trademarks or registered trademarks at their respective holders 
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Technology 2007 Exhibits Preview 

The industry's premier new technology showcase , Technology 2007, will be held in the 
northeast tor the first time from September 22 24 at the Hynes Convention Center in 
Boston. This year, the show will be joining forces with SPIE's Pnotonics East and Electronic 
Imaging Inti, conferences to offer more than 80,000 square feet of exhibits featuring new 
inventions and products from universities, federal labs, and leading OEMs. Following is 
information on this year's exhibitors las of July 1). 


Adina RSID NETS 

Watertown, MA 

The company will display ADINA, a 
finite element system for stress analysis 
of structures and fluid flows (CFD) with 
heat transfer and seamless connections 
to CAD programs such as Pro/ENGI- 
NEER, l-DEAS, AutoCAD, and PATRAN. 

Argonne National 
Laboratory 206 

Argonne, IL 

Argonne is an R&D laboratory located 
25 miles southwest of Chicago with more 
than 200 programs in basic and applied 
sciences. Highlighted will be capabilities 
in the areas of energy and the environ- 
ment, transportation, materials, and 
manufacturing. 

Armstrong Lab 
(US Air Force) ....216 

Brooks AFB, TX 

Armstrong Laboratory combines physi- 
cal and behavioral sciences, engineer- 
ing disciplines, and research facilities to 
address human roles in Air Force opera- 
tions. Cooperative ventures with the pri- 
vate sector emphasize skills training and 
assistive technologies. 

Austrian Trade 
Commission 208 

New York, NY 

The Austrian Trade Commission pro- 
motes trade and mutual cooperation 
between the U.S. and Austria, and helps 
in identifying market opportunities, tech- 
nology transfers, and similar arrange- 
ments. 

Aztech 330 

Amherst, NY 

Products and technology evaluation and 
transfer services for people with disabilities. 

Belt 

Technologies 120 

Agawam, MA 

The company manufactures metal belts, 
drive tapes, and pulleys used for indexing, 
conveying, power transmission, and tim- 
ing, as well as related engineering and 
design services. 


Berkeley 

Laboratory 204 

Berkeley, CA 

A major national laboratory, Berkeley 
Lab - with 3000+ employees and an 
annual budget exceeding $300 million - 
conducts leading-edge research in ener- 
gy, environment, materials, computing, 
and biotechnology. 

Best Manufacturing 


Practices 702 

College Park, MD 

BF Goodrich 
Aerospace 221 

Vergennes, VT 


Supporting aviation with advanced 
products since 1 909, the company pro- 
vides fluid measurement/management, 
health monitoring, proximity sensing, 
system integration, and development 
using simulation and emulation. 

Brookhaven National 
Laboratory 320 

Upton, NY 

Brookhaven's booth will feature their 
new planar optic display using laser 
light; and examples of basic and applied 
research in the physical, biomedical, 
and environmental sciences, and in 
selected energy technologies for com- 
mercialization. 

BRTRC 307 

[Army SBIR Program <S 
Advanced Concepts & 

Technology II - ACT II - Program J 

Fairfax, VA 

Carbolite 1 1 7 

Watertown, Wl 

Carbolite offers a range of standard and 
custom-designed laboratory furnace, 
oven, and incubator products. Furnaces 
are available to 1 80°C, ovens to 600°C, 
and incubators to 80°C. 

Centro Estero 
Camere 

Commercio 310 

Torino, Italy 
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Chain 

Reactions Inc 713 

Gold River, CA 

Smart sex now with technology from the 
future: See the PFT 1-2-3 Fertility Test 
System, a handheld, non-toxic, reusable 
device. Simply lick and look to know 
when. 

Concepts ETI 817 

White River Junction, VT 

CETI provides fully integrated engineer- 
ing design software, turbomachinery 
(pumps, compressors, turbines) design 
and development services, performance 
testing services, troubleshooting and 
design audit services, educational cours- 
es, and publications. 

COSMIC 1013 

Athens, GA 

Computer Software Management and 
Information Center (COSMIC) is an 
independent business partner of NASA 
that maintains an inventory of over 800 
programs representing a wide range of 
software applications. 

Derwent 

Information 102 

McLean,VA 

Derwent's international patent products 
are designed for anyone involved in the 
engineering process, from identifying 
new research areas and monitoring 
competition, through improving manu- 
facturing processes. 

Dexter Magnetic 
Materials 212 

Fremont, CA 

The company provides magnets and 
magnetic component design, fabrica- 
tion, and assembly service, from proto- 
type to production quantities. Dexter 
maintains a comprehensive inventory of 
materials and components. 

Federal Aviation 
Administration 
Technology Transfer 
Office 224 

Atlantic City, NJ 

Aviation- related products and technolo- 
gies. 
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A PERFECT FIT OFF THE SHELF 



With the expansion of our North American Logistics 
Center, you now have immediate off-the-shelf access to 
Turcon* and Zurcon* seals. Only available from 
Busak+Shamban, our Preferred Design products, such as 



Busak+Shamban Rod Sealing System 
Turcon* Stepseal® K/Zurcon* U-Cup/Zurcon® DA22 Scraper 

the Turcon* Stepseal K and Turcon’ Glyd Ring* T, 
Zurcon® B+S U-Cup, and Turcite’ Slydring®, are well 
known as the industry’s best engineered thermoplastic 


components. We also offer Standard Products, such as 0- 
Rings and V-Seals. 

Call your nearest Busak+Shamban sales office to dis- 
cuss how we can help you reduce inventories and short- 
en lead times for significant time and cost savings. Let 
us show you how we can become your Single Source for 
Superior Sertnce with solutions for all your seal and 
bearing applications. 


Busak+Shamban 



Midwest 

270 Tubeway Dr. 
Carol Stream, II 
60188 

P 630682-8855 
F 630682-3860 


South 

5151 S. Royal Atlanta Dr. 

Tucker, GA 

30084 

P 770908-1 100 
F 770908-1 188 


East/Central 
Direct Sales 

253 1 Bremer Dr. 
Fort Wayne, IN 
46803 

P 219-749-9631 
F 219-749-0066 


West 

3904 Del Amo 
Blvd., Suite 805 
Torrance, CA 
90503 

P 3 10371-1025 
F 310371-3135 


Texas 

2313 W. Sam 
Houston Pkwy, 

Suite 1 1 9 

Houston, TX 77043 
P 71 3461-3495 
F 713-461-1677 


Canada 

43 Voyager Ct. N. 
Etobicoke, Ontario 
M9W 4Y2 
P 41 6-2 13-9444 
F 416-213-9462 
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Federal Highway 
Administration 503 

Washington, DC 

Federal Laboratory 
Consortium 116 

Sequim, WA 

The FLC offers access to federal labora- 
tory expertise and capabilities. Those 
seeking new federal technology, unique 
facilities, or assistance with technical 
problems can contact the FLC regional 
coordinator in their area. 

Fisher Space 

Pen Co 106 

Boulder City, NV 

Fisher Space Pens are used on all NASA 
space flights. They are sealed and pres- 
surized to write in a vacuum, under 
water, upside down, and from -20°F to 
+250°F. 

FLC State and 
Local Government 
Committee 227 

Idaho Falls, ID 

This Committee of the Federal 
Laboratory Consortium promotes pro- 
ductive interaction among the federal 
laboratories with state and local govern- 
ments and industries to include the 
exchange of information, technical assis- 
tance, and advice to help sustainable 
development. 

Geophysics 
Directorate 
(Air Force Phillips 
Lab] 1012 

Hanscom AFB, MA 

The Geophysics Directorate's cutting- 
edge air and space technology enables 
the warfighter to operate successfully in 
the challenging environment between the 
Earth and tne Sun. 

GIDEP 308 

Norco, CA 

The company will exhibit its technical 
document distribution system with infor- 
mation on discontinued or non-conform- 
ing parts or processes. Documents on 
engineering design, reliability, and test 
measurement will be displayed. 

Gulf Coast Alliance for 
Technology Transfer 
(GCA TT] 302 

Sholimar, FL 

GCATT's 1 1 federal laboratories and 
four research universities offer unique 
technology and test facility assets in 
fields including environmental, electron- 
ics, optics, magnetics, sensors, materials, 
and human performance. 


IGS Systems 406 

Kingston, MA 

Imi-Tech 

Corporation 203 

Plano, NY 


Imi-Tech's SOL1MIDE 5 polyimide foams 
provide thermal and acoustical insulat- 
ing properties in combination with fire 
resistance, light weight, and thermal sta- 
bility from -300°F to +600°F. 

Ingenieurschule 
Biel 305 

Biel, Switzerland 

INPEX 809 

Pittsburgh, PA 

INPEX, the Invention Show, is an interna- 
tional trade show that showcases all 
types of inventions, new products, and 
innovations that are available to busi- 
ness and industry. 

Institute for Physical 
Research and 
Technology 220 

Ames, IA 

IPRT will feature technological develop- 
ments from research centers at Iowa 
State University, including advanced 
nondestructive evaluation technology, 
microelectronic systems, materials sci- 
ence technology, and microanalytical 
devices. 

Invention 

Machine 210 

Boston, MA 

Invention MachineLab”, TechOptimizer 
and IM-Phenomena software packages 
help engineers in the conceptual stage 
of design of a product or process. 

InVironmental 
Integrity 1008 

Minneapolis, MN 

The company develops environmental 
conditioning systems using patented 
electrostatic liquid vaporization meth- 
ods. Applications include disinfection, 
odor control, environmental aroma, 
agricultural, and industrial process 
vapor systems. 

Marcorsyscom 700 

Quantico, VA 

Marcorsyscom is the S&T acquisition 
agent for the Marine Corps. Technology 
being showcased will be core body cool- 
ing tor NBC protective clothing, and 
land, sea, air, and space technologies. 
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Melcor Corp 1003 

Trenton, NJ 

On display will be thermoelectric cool- 
ers, which are environmentally friendly 
because they are solid-state devices (no 
CFC). Applications include electro- 
optics, temperature stabilization, enclo- 
sure cooling, and power generation 
from waste heat. 

MicroPatent 232 

East Haven, CT 

MicroPatent is a leading publisher of 
patent information on CD-ROM and via 
the Internet. The company offers three 
distinct product categories: CD-ROM, 
Internet, and Marketing Support. 

MVE 422 

New Prague, MN 

NASA.... 31 3, 51 2, 61 2 

Washington, DC 

Did you know that vour company has 
access to the most formidable, cutting- 
edge technology ever developed? 
NASA's 7,000 scientists and engineers 
already have partnered with thousands 
of U.S. companies to develop new prod- 
ucts. NASA can work with your compa- 
ny in areas ranging from sensors and 
pnotonics research, to technologies for 
monitoring the environment. By contact- 
ing NASA, you can talk to some of our 
most talented people about specific tech- 
nology challenges, improving existing 
products or new product development. 

NASA 

Tech Briefs Ill 

New York, NY 

NASA Tech Briefs, the world's largest 
BPA-audited design engineering maga- 
zine, has first publishing rights to new 
innovations and inventions by NASA 
and its contractors. High-tech fields cov- 
ered include electronics, software, 
mechanics, and materials. 

National Center for 
Toxicological 
Research 705 

Jefferson, AR 

NCTR research is aimed at understand- 
ing critical biological events in the 
expression of toxicity and developing 
methods to improve assessment of 
human exposure, susceptibility, and risk. 
The Center encourages collaborative 
research with government, industry, and 
academia. 


continued on page 24 
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Which Global 
Will Take Your 
Into The 21st 






MOT! 


Integr, 
Enterprise 
Century? 






Software Engii 


Groupware/lm 

Solutions 


Contract 
Manufai 


Calendar Year 
Solutions & Services 


Inti 

Telecommunications 
Solutions 



Government 

Contract Specialists: 

— GSA Schedules: 

70 A. B/C, 58 
GWAC 

FEDSIM 
Dept, of Justice 
I NASA SEWP II 

— Agency Specific 
Contracts 


Integration & 

tenance Provider 

— Commercial 

— Government 

— Subcontracting 

Acquisition, Operations, 
Resource Services 
Assistance Available 


800 - 232-4671 

www.gmri.com 

We’re Government Micro Resources, Inc. (GMR), but there’s nothing micro about us. 

Leading edge solutions, complete services, and best-of-breed products are hallmarks of our success. 
For fifteen years, GMR has been addressing customer’s Information Technology needs. From laptop to 
mainframe and everything in between, around the beltway or around the world, GMR is the integrator 
with global vision. 

Call us today for more information on how we can take your enterprise into the 21st Century. 


GMR 


nasa ungiey nasi . 97ioi Government Micro Resources, Inc. 

NASA Ames - NAS2-14352 


GSA Schedule B/C - GS-35F-456GC 
GSA Schedule A - CS-3SF-0097D 
GSA Schedule 58 - CS-35F-1083D 


Sunnyvale, CA • Norfolk, VA • Mannington, WV • San Antonio, TX • Denver, CO 
7203 Gateway Court • Manassas, VA 20109 
(703) 330-1199 • (703) 330-1722 Fax 



SEWP II - NAS5-32898 
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HP Technical Computing 



No Boundaries 


UNIX <s a registered trademark m the U.S and other countries, licenser 




eiclustveiy through X/Open Company Ltd Windows is«US registered trademark ol Microsoft Corp ©1997 Hewlett-Packard Company 59654967E 


Andy Saunders 
of Benetton Formula 1 
on an HP Workstation. 
What’s Your Vision? 


You’ve got ideas. But in today’s highly 
competitive and chaotic environment, 
do you have the tools to realize them? 
Benetton does. Between every Formula 1 
racing season, Benetton engineers design, 
construct and test an entirely new racing 
machine. Aerodynamics. Stress analysis. 
Kinematics. Thanks to HP Technical Com- 
puting Systems, this happens in under five 
months. HP provides the tools, solutions 
and expertise to give Benetton’s design, 
manufacturing and race teams easy access 
to data across UNIX* and Windows* NT. 
So they in turn have the powerful graphics 
capabilities to make their vision a reality. 
Or, in this case, a 210-mph blur. Please 
call us today at 1*888-844-6547 or visit 
www.hp.com/go/hpbenettonfl 



HEWLETT® 

PACKARD 
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continued from page 20 

National Security 
Agency 1 009 

Ft. Meade, MD 

National Space 
Society 225 

Washington, DC 

NSS will showcase its Space Leadership 
Campaign, a grassroots effort to maintain 
America's leadership position in space. 
Handouts, merchandise, and copies of the 
Society's publications will be available. 

National 

Technology Transfer 
Center 709 

Wheeling, WV 

A full-service technology commercializa- 
tion center, NTTC maintains the nation's 
largest database of federally-funded tech- 
nologies and provides technology assess- 
ment, licensing, and marketing support. 


Novespace 326 

Paris, France 

Nuclear 

Metals 31 5 

Concord, MA 


NMI is a technology/materials develop- 
ment company that has invented an 
investment castable beryllium aluminum 
alloy, Beralcast®, that is being used in 
satellites. 


Oak Ridge National 
Laboratory - Hybrid 
Lighting 703 

Oak Ridge, TN 

Hybrid Lighting combines natural and 
artificial light sources with advanced 
light distribution systems. This new 
generation of lighting systems offers 
improved light quality and efficiency. 

Olympus 

America 1014 

Melville, NY 

Olympus America will display remote 
visual inspection equipment such as rigid 
borescopes, flexible fiberscopes, and 
video imagescopes. 

Panasonic Factory 
Automation 1 007 

Franklin Park, IL 

The Micro EDM machine, capable of 
boring holes as small as 5pm in diame- 
ter and producing 20pm shafts in diam- 
eter, will be displayed. 


Proto Mfg 222 

Old Castle, Ontario, Canada 

Romer 707 

Agawam, MA 


Romer manufactures and distributes the 
Romer portable C MM. The Romer is a 
unique, six-axis articulated arm CMM 
that is designed to fit you and the parts 
you measure. 


Russian Tech Transfer 
Center 237 

( Russian Space Agency) 

Moscow, Russia 

Several technologies from Russian aero- 
space companies will be displayed. 

Seanergy 1005 

Mexico City, Mexico 

The company's product produces means 
of movement of sea level, unlimited low- 
cost, "gree" kinetic energy transformable 
into any kind of energy. 

Silicon Mountain 
Design 309 

Colorado Springs, CO 

SMD will display its line of ultra-high- 
speed digital cameras, ranging from 
2048 x 2048 at 1 5 frames/ sec, to 256 
x 256 at 1 million frames/sec. All of 
SMD's products are a result of SBIR 
developments. 

Simula 

Technologies 103 

Phoenix, AZ 

Simula Technologies performs R&D and 
operates a technology business incuba- 
tor with the goal of protecting human life 
through transportation safety technolo- 
gies. Areas of expertise include: poly- 
mers, composites, biomechanics, com- 
puterized modeling, occupant restraints, 
and armor systems. 


Level 


HALL 8 





Photonics East *«!l 
and 

Electronic Imaging 
Expos 


Academia. SBIR, 
and other table top 
displays are in 
adjacent rooms 

JU Uj-.II d ■ ' * ■ ; 


Hall B 1 
Entrance 
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ORE POWER 



EASIER TO USE 



TOTALLY WIRED 


How did simple addition make Mathcad 7 exponentially 
better? Consider what was added. Like increased power. 
A more refined interface. Easier equation editing. A richer 
programming environment. Greater access to deep tech- 
nical content. And full Web integration — with Microsoft* 


Internet Explorer built right in. All these additions let 
corporate workgroups increase productivity — so it’s no 
wonder Mathcad continues to be the world’s best-selling 
calculation software for technical professionals. Looks 
like the best just got better. 



components from several applications, such as Excel 
or MATLAB™. in a fully functional system Feed the 
frequer/cy output to a Mathcad plot or the gain curve 
to Axunf. Wire them together and show your entire 
model working m one window. 



New symbolic keywords allow you to descriptively 
show the operations you perform, Convert an expresson 
to a partial fraction and Mathcod's self-documenting 
nature explains w hot you're doing. As always. 
Mothcads calculations are live: mate a change and 
your answers are recalculated instantly. 



Full support for OLE 2 including automation allows you 
to drag-and-drop Excel objects into Mathcad and make 
them funCUunol axupunents, or embed AAathcod objects 
in your spreadsheet 


To upgrade call 1-888-568-095 1.To order Mathcad 7, visit us at 
www.mathsoft.com/mathcad or see one of these fine retailers. 
For corporate licensing, call 1-800-MATHCAD. 

Sc, Tech — 


IpICTO Gn«J=H &jGH&D9CPrvW& .TTsrsg 

M.thSoft. Inc. 101 Main Street. Cambndgr. MA02M2 IjSA • Phone 617*577.1017 • Put 617.577-4M29 MachSoft International, - „ 

Microsoft * Microsoft ' 

Knightwf House. Pui Surd. Ba*»bot Surrey GU19 5AQ UK TtL +44<0)U7t 4*2299 • Fax +44<0)1Z76 451224 • Mathcad - Internet «'»»«> *1 * 
FtofrMfcMUl and Maihad 7 Standard are available lor Window* 95 and Window! NT 5 51 and hfcher Explorer *'*«*•* * « 


Includes Dwgnedlor 
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Sunlux 

Enterprises 520 

Tottenham, Ontario, Canada 

Sunlux provides services to industry and 
investors. 

Team 

Technologies 31 2 

Newton Upper Falls, MA 

The SCAEP Air Sampler/Concentrator 
collects and concentrates the contami- 
nants in large volumes of air into small 
quantities of sample liquid at high cap- 
ture efficiencies, combining the princi- 
ples of air scrubbing and electrostatic 
precipitation. 

TechnF 

Products 314 

East Longmeadow, MA 

Techni- Products is a precision machined 
parts manufacturer with a modern man- 
ufacturing facility of 30,000 sq. ft. 
MorTech Inc., a sister company, offers 
SIS and LOM rapid prototyping. 

Technology & 
Management 
Services 1 27 

[U.S. Dept, of Energy. Office of 
Coal and Power Systems) 

Gaithersburg, MD 


Technology 
Access 118 

Novato, CA 

Thiokol 

Corporation 205 

Corimme, UT 


Thiokol Corporation will display technology 
spin-offs from NASA/DoD programs result- 
ing in commercial products that expand the 
marketing base of Thiokol and small busi- 
ness partners. 

Thoughtventions 
Unlimited 1 006 

Glastonbury, CT 

The company offers a high-temperature 
transparent furnace. 

Tiodize Co 402 

Huntington Beach, CA 

Composite fastener products, composite 
self- lubricating bearing material, dry 
film lubricants, Teflon coatings, mold 
releases, degreasers, aluminum ano- 
dize, and anodize of titanium with no 
dimensional change. 


Tokue Rubber 
Industrial Co. 

[Mitsui USA) ....IOIO 

Southfield, Ml 

The company's superior seal fastening 
system uses special springs to make a 
tight joint that is flexible, air-tight, and 
easy to install. 

Toroidal Power 
Systems Co 321 

Billerica, MA 

A transmission which employs a three- 
dimensional kinematic toroidal path to 
convey torque and power to the output 
shaft will be exhibited. 

TRI/Austin 408 

Austin, TX 

Texas Research Institute/ Austin conducts 
research, development, and testing in 
the field of material science. Specialties 
include composites, adhesives, coatings, 
foams, and polymer systems; services 
include accelerated life testing, reliability 
engineering, failure analysis, and non- 
destructive testing. 

U.S. Air Force 
Phillips Lab 711 

Kirtland AFB, NM 

USAF Phillips Laboratory will focus on 
the tech transfer tools used in fulfilling its 
mission to apply its technologies to meet 
both military and non-military needs. 

U.S. Air Force - 
Science & 

Technology 403 

Wright-Patterson AFB, OH 

The latest Air Force technologies with 
applications in human systems, informa- 
tion management, space, aircraft and 
structures; and information on technolo- 
gy transition/technology transfer pro- 
grams will be displayed. 

U.S. Department of 
Agriculture - 
Agricultural Research 
Service 217 

[ Office of Technology Transfer) 

Beltsville, MD 

A wide range of patented technologies 
available for license and business 
opportunities will be exhibited from 
USDA's Office of Technology Transfer. 


U.S. Department of 
Commerce - 
National Institute of 
Standards & Technology 
[NIST) 704 

Gaithersburg, MD 

NIST promotes U.S. economic growth by 
working with industry to develop and 
apply technology, measurements, and 
standards through the Advanced 
Technology Program, Manufacturing 
Extension Partnership, lab research ana 
services, and the Malcolm Baldrige 
National Quality Award Program. 

U.S. Department of 
Commerce - Office of 
Export Promotion 
Coordination 215 

Washington, DC 

Information on how to export or expand 
exports will be provided. The Department 
of Commerce is the leading Federal Export 
Promotion Agency. 

U.S. Department of 
Energy - 

Kansas City Plant 
(AlliedSignal) 202 

Kansas City, MO 

Manufacturing process capabilities 
include electronic, mechanical, engi- 
neered materials, test and evaluation, 
and services associated with product 
development. 

U.S Department of 
Energy - Office of 
Science & 

Technology.... 322, 324 

Northfield, IL 

Since 1989, DOE's Office of Science 
and Technology has been developing 
new technologies to process, destroy, 
store, recycle, and/or reuse radioactive 
and hazardous waste. Safety, efficiency, 
and cost-effectiveness are central to 
these efforts. A CD-ROM presentation 
will highlight several DOE sites and tech- 
nologies. 

U.S. Department of 
the Interior 620 

Reston, VA 

Technologies related to earth and life sci- 
ences including geology, hydrology, bio- 
logical sciences, and environmental sci- 
ences will be featured. 

U.S. Navy - SBIR 
Program 306 

Fairfax, VA 
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SBIR 

PAVILION 


The following companies have 
received Small Business Inno- 
vation Research (SBIR) program 
grants from federal labs or gov- 
ernment agencies to support 
the development of their techno- 
logical innovations. These com- 
panies will be featured in a spe- 
cial area of the exhibit hall. 


Advanced Modular 
Power Systems 

Ann Arbor, Ml 

The company has developed the Alkali 
Metal Thermal to Electric Conversion 
(AMTEC) technology to produce com- 
pact, lightweight, self-reliant devices that 
can generate electricity for years, as long 
as heat is provided by any 800° to 
900°C source. AMTEC cells have been 
selected by DOE and NASA for new 
design advanced radioisotope power 
systems. 


Advanced Refractory 
Technologies 

Buffalo, NY 

Dylyn® is a thin-film, "diamond-like” 
coating engineered at the atomic scale, 
with a unique suite of properties that can 
alter surface properties of a broad range 
of materials and components. 


Aerodyne Research 

Billerica, MA 

The company's Chlorophyll Fluorescence 
sensor is a passive spectral line discrimi- 
nator that directly measures chlorophyll 
fluorescence (photosynthetic activity in 
plants) by exploiting the Fraunhofer A & 
B "lines" in oxygen. 


Alternative System 
Concepts 

Windham, NH 


The JTAG Test Synthesis Tool accepts 
Verilog and VHDL, and automatically 
generates technology-independent 
boundary scan implementation at the RT 
level, thus promoting design reuse. 


Analysis and 
Simulation 

Buffalo, NY 

The Human Memory Extension Tech- 
nology (HMETECH) distributed informa- 
tion retrieval system uses Internet sockets 
to meet the needs of medical researchers 
looking for various digitized medical 
libraries. A robot accesses web sites and 
seeks out information for inclusion in the 
HME server database. 
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Applied Scien ce S. 
Technology [ASTEX) 

Woburn, MA 

A microwave reactor that grows high- 
quality diamond and films at a fast rate 
and lower cost than earlier equipment 
will be displayed. 

Benova 

Farmington, CT 

The interactive touchscreen Choice Card 
Kiosk helps Medicaid recipients navigate 
varied levels of information to select the 
managed care health plan which best 
meets their needs. 


Eltron Research Co. 

Boulder, CO 

Developed for NASA's Johnson Space 
Center, the Membrane for Selective 
Removal of Ammonium Ions from 
Spacecraft Recycled Water addresses 
removal of ammonium ions from aque- 
ous streams in the absence of co-pro- 
duced expendables by utilizing ammoni- 
um ion selective membranes in electro- 
dialysis Bow cells. 




Are your CAD designs 
a best-kept secret ? 


Share 3D designs freely 
with SolidView* . 


You can now share your 3D CAD 
designs freely. SolidView's exclu- 
sive 3D publishing capabilities 
allow you to send your CAD 
designs, along with a no-cost 3D player, to 
anyone with a Windows® PC. That's 
all they need. Solid communication 
between design, manufacturing, and 
suppliers has never beenB 
easier or faster. 




Exclusive 3D publishing 
1 High performance graphics 
VRML input and output 
1 Optional 1GES input 

• 3D dimensioning and markup 

• 30-day money-back guarantee 

• Windows 3.1, 95, and NT compatibility 

To order your copy of SolidView or for 
a FREE 15-day trial, call us toll-free at 
1-888-SOLID- VU. For more details, 
call ( 805 ) 257-9300 or visit us at 
http://www.solidconcepts.com. 



T A SOLID 

View 

Share the vision. 


Solid Concepts Inc.® 28231 Avenue Crocker #10 • Valencia, CA®91355 

Solid View is a registered trademark of Solid Concepts Inc. Windows, Windows NT, and Windows 95 are registered trademarks of Microsoft Corporation 

For More Information Circle No. 403 27 
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Faraday Technology 
(Faratech) 

Clayton, OH 

The Electrochange In-Process Recycling 
system provides cost-effective in-process 
recycling capabilities for contaminated 
rinse water, metals, and acids for various 
plating applications. This patented tech- 
nology has been engineered into a com- 
pletely automated, standalone system. 

Foster-Miller 

Waltham, MA 

Z-fiber “ is a low-cost, easy-to-use 
method for through -thickness reinforce- 
ment of fiber- reinforced composites. It 
increases delamination/disbond resis- 
tance (the major weakness of these 
materials) by 10-30x. The company also 
will display a low-cost, mid-IR probe and 
spectrum analyzer for in-situ, non-con- 
tact determination of surface cleanliness, 
coating chemistry, and degree of cure. 

General Reality Co. 

San Jose, CA 

The Automated Site Model Generator 
automatically generates 3D computer 
graphics models from video imagery of 
real-world scenes. 


KSE 

Amherst, MA 

The Adsorption-Integrated-Reaction 
(AIR) process for photocatalytic air pol- 
lution control economically destroys air 
contaminants for spacecraft air revital- 
ization and environmental pollution con- 
trol. Commercial AIR systems utilize 
ambient temperatures ana UV light. 

Lionhearth 

Technologies 

Los Gatos, CA 

Online VR will allow people to put on 
virtual reality gear, plug themselves into 
a telephone or video cable, and teleport 
their presence into common, simulated, 
virtual environments wherein different 
forms of teleconferencing, teletraining, 
entertainment, and commerce are pos- 
sible. 

Lynntech 

College Station, TX 

The company's 524 Electrochemical 
Ozone Generator forms ozone by the 
electrolysis of water. It is used in treating 
hazardous waste water, in food process- 
ing and medical sterilization, for potable 
water, in aquariums, and in semiconduc- 
tor processing. 


Manufacturing and 
Technology 
Conversion Inti. 

Columbia, MD 

A novel, feedstock flexible, indirectly 
heated, steam -reforming process for 
chemical and energy recovery and/or 
waste treatment operates in an efficient, 
cost-effective, and environmentally 
friendly manner. 

Metatforming 

Allentown, PA 

Combining the processes of hydrostatic 
extrusion and wire drawing for the man- 
ufacture of ultrafine wire - finer than 
economically feasible by conventional 
methods - becomes a reality with the 
Augmented Hydrostatic Extrusion 
(HYDRAW) process. 

Physical Optics Corp. 

Torrance, CA 

Raven 

Alexandria, VA 

The Bird/Aircraft Collision Reduction 
System uses a special microwave signal 
that can be detected audibly by birds in 
the flight path of approaching aircraft, 
alerting the birds to imminent danger of 
collision. 




Imagine! Fast 
Morphology for about 
$30 


It’s from 
Sumitomo, 
of course. 


If your design calls for a rank value filter that quickly extracts mini- 
mum, maximum and median values in real time without breaking 
your budget, Sumitomo Metals has the answer. Our IP90C20 
processes at 50 MHz so it’s perfect for high-speed, high-density 
image data. 

But we didn’t stop there. Selecting the operating mode is easy, 
it has low power demand (CMOS process), uses a 5V single 
power source and has a 44-pin package for a wide variety of appli- 
cations. All at an unbeatable price. 

For detailed specs and more information on Sumitomo’s family 
of reliable and inexpensive pipeline processors for image processing 

<*> SUMITOMO METALS 

^ 1 - 800 - 392-4447 

Park 80 West Plaza 1, 3rd Floor, Saddle Brook, NJ 07663 
Phone: (201) 845-0980 Fax: (201) 845-5139 
5201 Great America Parkway, Suite 320, Santa Clara, CA 95054 
Phone: (408) 982-2503 Fax: (408) 982-2522 


ISCAN* 

EYE & HEAD SLAVED 
POINTING SYSTEMS 


Real-time eye & head move- 
ment monitoring systems for 
advanced man/machine inter- 
face. Applications include 
workstation control, simula- 
tion/training, human factors 
& target designation. 


ISCAN, Inc. 

89 Cambridge Street 
Burlington, MA 01803 USA 

Web: www.iscaninc.com 
Email: info@iscaninc.com 
Tel: 617-273-4455 
Fax: 617-273-0076 
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Rohini International 

Beavercreek, OH 

The company has developed a vibration 
controller for the U.S. Air Force. 


Scientific Solutions 

Hollis, NH 

The Intelligent Sensor Protection System 
(ISPS) houses and protects sensors, 
allowing them to be deployed in harsh 
polar and marine environments such as 
the Arctic. 


SPEC 

Austin, TX 


Spectra Research 

Dayton, OH 

Integrated Reengineering and Porting 
software provides a Windows-NT-basea 
tool set to recast FORTRAN and C lega- 
cy applications into an Intranet/Internet- 
enabled application. 


Street Smarts 

Duluth, GA 

The company develops intelligent data 
collection tools for transportation appli- 
cations using handheld computers. 


Stress Photonics 

Madison, Wl 

The DeltaTherm 1000 stress measure- 
ment system uses Thermoelastic Stress 
Analysis (TSA) technology to provide 
near-instantaneous stress images under 
most common structural loading. 


Tao of Systems 
Integration 

Hampton, VA 

The technology measures true airspeed 
and flow direction for helicopters using 
stagnation flow oscillations. 


Theseus Logic 

St. Paul, MN 

Null Convention Logic™ is a symbolical- 
ly complete logic expression that inte- 
grates data transformation and control, 
and thus yields inherently clockless, 
delay- insensitive circuits and systems. 


TSI 

St. Paul, MN 

The company is developing a unique 
particle sizing probe for in situ measure- 
ments. The instrument incorporates an 
interferometric laser technique for sizing 
and velocimetry of irregular and/or 
inhomogeneous particles. 
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For more information 
on Technology 2007, 
see pages 77-79. 

Plan NOW to attend - use the 
registration form on page 79. 




DIGITAL OSCILLOGRAPHIC RECORDER 
W/PHASE CHANGE OPTICAL DISC 
^ TECHNOLOGY 



Model TA220-3424 Features: 


•24 Channels 

Plug-in signal conditioning 
modules include: 

•Voltage, Strain, Charge, F/V, 

•Thermocouple, RMS and Event. 

•PD Read- Write Optical Disc 

Phase Change Optical Disc (PD) 
technology offers long term data 
recording at low cost, remove- 
able 650MB "read-write" mem- 
ory media which can be redis- 
tributed, edited or rewritten as 
many times as desired. 

•Auto Memory Storage 

Data is automatically transferred 
to an external PD disc drive. This 
feature is ideal for storing high 
speed, repetitive measurements. 

•12977 Arroyo Street • San Fernando, CA 91340-1597 
Tel: (818) 365-0800 • Fax: (818) 365-7839 • E-mail: sales@solteccorp.com 
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•20kHz Frequency Response 

1 2 bit data samples are stored at 
sampling rates to 5pS. Data log- 
ging mode at sample intervals 
1 sec. to 30 min. or records data 
bursts from 1 00 to 500 data 
points. 

•Computer-Friendly 

Comes standard with RS-232C 
& IEEE-488 interfaces which 
provide data transfer & recorder 
control. 


(800) 423-2344 ext 41 1 

http:/ / www.solteccofp.com 
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Why not, 



have beer 




The fermentation procelss is being redesigned by DuPont 
s: \s_t o c reate n e w c h e m i c a ! s ..e f f i c i e n t J.y, 

precisely and with less e n v i r o n m e n t a I im p a c t. 



Yeast, grain 
and water can 
be used to 
make really 
fine beer. 
Or, for that 
matter, really 
fine trimethyl- 
ene glycol. 


j 


Si 


doing it for 4,000 years. a 

■ The transformation of sugars into alcohol by micro- \ » 

scopic organisms has been known for a very long time. 

But only since the advent of genetic engineering is it 
feasible to think about harnessing the sophistication of 
biological systems to create molecules that are difficult to 
synthesize by traditional chemical methods. 

For example, the polymer polytrimethylene terephtha- 
late (3GT) has enhanced properties as compared to 
traditional polyester (2GT). Yet commercialization has 
been slow to come because of the high cost of making I 

trimethylene glycol (3G), one of 3GT’s monomers. 





Working the bugs in 

The secret to producing 3G can be found in 
the cellular machinery of certain unrelated 
microorganisms. Some naturally occurring 
yeasts convert sugar to glycerol, while a few bacteria 
can change glycerol to 3G. The rub is that no single natural 
organism has been able to do both. 


Through recombinant DNA technology, an alliance of scien- 
tists from DuPont and Genencor International has created a 
single microorganism with all of the enzymes required to turn 
sugar into 3G. This breakthrough is opening tlie door to low- 
cost, environmentally sound, large-scale production of 3G. 
The eventual cost of 3G by this process is expected to 
approach that of ethylene glycol (2G). 


r is no longer 
necessary 
to start with 
a barrel of 
il to produce 
chemicals. 
Com, beets, 


potatoes- 
make great 
feedstocks. 


A polymer for your thoughts 

The 3GT polymer produced using our biosynthesized 
monomer has properties that exceed those of normal poly- 
ester. It is resilient and can be molded or extruded into fibers. 
The fibers are heat-settable and can be stretched at least 15 
percent and recover without permanent “creep.*' They are 
stable to moisture and resistant to most 
common food stains, yet can be readily 
dyed using the same colors as conven- 
tional polyester. We foresee applica- 
tions in markets such as apparel, 
home furnishings, upholstery 
and carpet for 
automobile inte- 
flfiors. Even 3G 
numerous 
r applications. 



..*ww 




By combining it with various organic acids, polyols can 
be made as precursors to polyurethane elastomers and 
synthetic leathers. 

A break for the environment 

The 3G fermentation process requires no heavy metals, 
petroleum or toxic chemicals. In fact, the primary material 
comes from agriculture — glucose from cornstarch. Rather 
than releasing carbon dioxide to the atmosphere, the process 
actually captures it because com absorbs C0 2 as it grows. All 
liquid effluent is easily and harmlessly biodegradable. Whats 
more, 3GT can readily undergo methanolysis, a process that 
reduces polyesters to their original monomers. Post-con- 
sumer polyesters can thus be repolvmenzed and recycled 
indefinitely. 


Comfortable, 
easy-core 
apparel may 
soon be 
made with 
fibers spun 
from 
chemicals 
that have 
been 

fermented 
from sugar. 


Can you play a role? 

Throughout DuPont's history, many of our biggest contribu- 
tions have come to market through collaboration with other 
companies. Development of 3GT could involve partnering 
with companies active in traditional polymer processing, 
separations technologies, recombinant DNA techniques, 
com wet-milling and fermentation. If you possess these 
skills, or have ideas for end-use applications, we’d like to hear 
from you. Fax us on company letterhead with an indication of 
your interests to: DuPont Dept. NT, 302-695-7615. Please 
limit your correspondence to nonpropnetary, public-domain 
information only. 


€PDHI> 

Better things for better living 



Gas-Sensor Test Chip 

A small printed-circuit chip measures 
chemoresistive properties of polymer 
films. These films are examined as can- 
didate transducer elements for minia- 
ture gas-sensor circuits. Changes in resis- 
tance as small as parts per million can be 
detected. 

(See page 46.) 

Compact Instrumentation 
Package for Remote 
Medical Diagnosis 

A suitcase-sized telemedicine instru- 
mentation pack instantly brings top 
medical assistance to patients in remote 
locations. The pack transmits video, 
audio, and other data signals from 
patient to specialist at a major medical 
center, who in turn advises the patient’s 
caretakers how to handle or treat the 
condition, often without a trip to the 
hospital. 

(See page 50.) 


Digital Receiver for Mobile Use 
in an Urban Environment 

This receiver uses concatenated cod- 
ing and interleaving to correct errors 
and mitigate loss of signal, and an equal- 
izer to synchronize multiple received sig- 
nals. The unit is intended to receive sig- 
nals from repeater stations retransmit- 
ting signals in an urban environment 
from a satellite in orbit. 

(See page 50.) 

Miniature Gas Chromatograph/ 
Mass-Spectrometer 

This proposed hand-held instrument 
could be carried into the field to mea- 
sure concentrations of volatile com- 
pounds, e.g., pollutants found in air, 
water, soil, industrial environments, and 
other areas impractical for laboratory 
analysis. The instrument would also con- 
sume much less power than convention- 
al laboratory apparatuses. 

(See page 56.) 


Microwedge Optical 
Concentrators for 
Image Sensors 

Proposed as optical concentrators on 
image-sensing devices, these reflective 
microwedges would offer a number of 
advantages over microlenses. The micro- 
wedges would be easier to produce and 
would eliminate cross talk encountered 
in microlens designs. 

(See page 60.) 

Small, High-Torque 
Reaction/Inertia/ 

Momentum Wheel 

High torque is obtained with no 
increase in weight or size. Developed as 
part of an attitude-control system on 
spacecraft, the unit can be used for precise 
aiming and steadying of optical instru- 
ments, such as cameras, aboard moving 
vehicles and aircraft. Special lubricant in 
this wheel simplifies the bearing design. 
(See page 66.) 



DISCOVER THE REALITY OF 

SIMULATION DRIVEN DESIGN™ 



DADS 

Calculate loads, positions, velocities. 
Integrated with CATIA, l-DEAS 
Master Series, and Pro/ENGINEER. 


DADS/Plant 

Mechanical System Simulation 
integrated with control systems in 
MATLAB, MATRIXx, and EASY5. 


PolyFEM 

Structural Component Analysis inte- 
grated in CATIA, l-DEAS Master Series, 
and Pro/ENGINEER. 



Tel: 319-626-6700 ■ Fax: 319-626-3488 ■ www.cadsi.com 


32 


For More Information Circle No. 405 


NASA Tech Briefs, August 1997 






Ml 


TRUE 

WORKSTATION 

PERFORMANCE 




The Micron™ Powerdigm.™ 

Workstation performance 
you can really sink 
your teeth into. 

Meet the Micron Powerdigm. 

A powerful, processor based workstation, the Powerdigm 
executes demanding business and technical tasks 
with command, yet has the flexibility to run popular 
PC programs. The Powerdigm delivers 
k excellence in graphic design, digital 
imaging, financial analyses, CAD, and 
r more. Optional Diamond Fire 
GL video cards make 3D imaging 
affordable reality, tou also get 
Ton’s unrivaled customer service and 
support. Sojj5ahead. Meet the Powerdigm. And see why 
our competition has met its match. 




POWERDIGM Xu 


•Dual Intel* 200MHz 

• 12/20X variable speed SCSI 

Pentium* Pro processors 

CWOM drive 

•64MB EDO ECC RAM 

'19" Hitachi SuperScan CM751 

• Number Nine Imagine 128 series II 

(18" display) ,26dp color monitor 

video card, 4MB VRAM 
•4GB Ultra Wide SCSI-3 hard drive 

54,999 


Bus. leases 170/mo 

AVAILABLE POWERDIGM FEATURES & OPTIONS 

•Support for Dual Pentium Pro 

■ 32 voice wavetable stereo sound 

200MHz processors 

with speakers 

•Memory upgradable to 

Fast Ethernet 10/100 PO 

512MB ECC BX) RAM 

network adapter 

• Supports multiple Ultra Wde 

■TooHree minitower 

SCSI-3 hard drives 

- Microsoft* InteMimouse’* 

•Supports dual monte 

’ 104-key keyboard 

• Diamond Fire a series of Open GL 

’ Microsoft Windows NT Workstation 

professional 3D acceptors 

■ ^year/^year Micron Power* 

• Iomega Jaz SCSI drive with 

limited warranty 

1GB removable cartridge 


^atade24HousAO^7O0y5AWBekTottwtrorTi»teoca9WIOO-7O6-1755 '"iJJ 

ToUrae from Carafe 800-708-1758 • ToWree from Puerto fto 800-708-1756 

memrtonai Fax 20M93- 7393 

0»«7 Mow Brtonei Mtewr E*drano « na <wponata armsant <r tmn r y&iyKri 

arphcaognffiy UpvOmmm XpQfc MIR md waofcsbcrs nay to change m*ad «*ot. pnott ft 

mUrt Mqr mr* rt 
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MICRON 

1 ELECTRONICS 


800 * 626*5628 

www.micronpc.com 
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/T\ Special Focus: 
mk Graphics and Simulation 


©Web Interface for Telescience 

Scientists at their home institutions plan and control the actions of remote scientific robots. 

NASA’s Jet Propulsion Laboratory, Pasadena, California 


The Web Interface for Telescience 
(WITS) is a computer-software system 
that enables scientists, located at com- 
puter terminals connected to the World 
Wide Web, to control remote instru- 
mented robotic vehicles. The WITS is 
designed specifically to enable scientists 
at their home institutions to control 
robotic vehicles (called “rovers”) in 
exploration of planets other than Earth, 
making it unnecessary for the scientists 
to travel to a central control station at 
NASA’s Jet Propulsion Laboratory (see 
Figure 1). The WITS also has obvious 
potential for adaptation to purely terres- 
trial use in telescience, telemedicine, 
telerobotics, and other applications that 
involve remote monitoring, supervision, 
control, and planning. 

The WITS software provides an inter- 
active display and is accessible via a Java- 
enabled web browser such as Netscape 
Navigator. The display (see Figure 2) 
includes an overhead plan view with a 
color-coded elevation map and the rover 
path and science targets drawn on it; a 
wedge view showing an actual downlink 
image in the panorama around the 
rover, where the rover path and science 
targets and commands are specified; a 
wedge strip showing all the images in a 
panorama side by side; and a descent 
view (not shown in the figure) showing 
an image taken by a descending rover 
with the overall mission rover paths 
drawn on it. A scientist can, for example, 
use the WITS display to enter such com- 
mand data as science targets for the 
rover to visit and science commands to 
perform at those targets. The scientist 
can also view data transmitted back to 
Earth from the rover. A group of scien- 
tists at various locations can use the 
WTTS to joindy plan rover activities. 

The WTTS software can be used on all 
major computer platforms, including 
Sun, SGI, and Windows 95. There are two 
versions of the WTTS software; a mission 
version accessible by authorized scientists 
only, and a public version accessible by 
the general public. The WTTS public ver- 
sion is accessible at http://robodcs. 
jpl.nasa.gov/tasks/scirover/operator/ 
wits/homepage.htm. 


This work was done by Paul G. Baches , 
Kam Sing Tso and Gregory K. Tharp of 
Caltech for NASA’s Jet Propulsion 
Laboratory’. For further information , access 
the Technical Support Package (TSP) free on- 


line at www.nasatech.com under the 
Electronic Systems category, or circle no. 121 
on the TSP Order Card in this issue to receive 
a copy by mail ($5 charge). 

NPO- 19934 



Figure 1. Scientists Anywhere on Earth can act jointly with operators at the JPL Rover Mission Control 
Center via the World Wide Web. 



Figure 2. The Interactive Display provided by the WITS software includes an elevation map and views 
returned by the rover camera. 
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Vector illustration created exclusively with CorelDRAW by John Corkery, USA 




COREL 


DRAW7 


Also included: 


Productivity, Power and Precision! 


• Eight powerful utilities 

• 32,000 clipart images 
and symbols 

• 1 ,000 photos 

• 1 ,000 TrueType* and 
Type I fonts 

• Over 450 CorelDRAW * 
templates 


• Over 250 3D models 

• Over 750 floating objects 

Producing outstanding illustrations is an incredibly smooth process with the revolutionary performance and power of 
CorelDRAW™ 7. This precision software lets you transform the masterpieces in your imagination into breathtaking 
reality. With Corel PHOTO-PAINT™ 7 for photo editing and bitmap creation, and CorelDREAM 3D 7 for 3D 
modeling and rendering, this award-winning graphics suite helps you tap into new creative worlds. It’s the software of 
choice for the illustration professional. 





AN COMPUTER 
(COW) DISCOUNT 

WAREHOUSE’ 


13 



I 


800-279-4CDW 


•cow prices in USS plus applicable taxes and shipping 



CopyngN C 1997 Coral Corporator All n£to reserved Cord. ConslORAW and Corel PHOTO-PANT m Hitts irademrts or rag«ie»«d todemarts of Coni Corporation or Corel Corporation Unwed 
AH o«r product tort «J company names and logo* at tradenwrts or a 


C COREL 

www.coreJ.com 

Call now for faxed literature! 

1-613-728-0826 ext 3080 
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LabVIEW 


What do you 
want to analyze 
today? 



From image processing to 
mathematics, LabVIEW 
analysis add-ons improve 
your productivity. 

LabVIEW Analysis Add-Ons 

• IMAQ' Vision for image 
processing 

• Signal Processing Suite 

• Fuzzy Logic Control Design Toolkit 

• Wavelet and Filter Bank Design 
Toolkit 

• Digital niter Design Toolkit 

• PID Toolkit 

• G Math Toolkit for advanced 
mathematics and numerical 
analysis 

Call today for a FREE 
Instrupedia ' evaluation 
package to see LabVIEW 
analysis in action. 

( 800 ) 433-3488 

(US. and Canada ) 
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NATIONAL 

INSTRUMENTS 

The Software is the Instrumenr 


ii Q. Coroorate Headauarters 

Tel: (512) 7940100 • Fax: (51 2) 7948411 
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•(Predicting Off-Design Performances of 
Fans and Compressors 

This program helps to minimize costly testing. 

I suns Research Center, Cleveland, Ohio 


The OFFCDC (Compressor Off-Design 
Code) computer program uses the output 
of the Aerodynamic and Blading Design of 
Multistage Axial Flow Compressors com- 
puter program (COSMIC program LEW- 
13505) to predict aerodynamic-perfor- 
mance maps of fans and compressors. In 
so doing, OFFCDC helps to minimize cost- 
ly and time-consuming testing of compres- 
sor designs. OFFCDC also offers a capabil- 
ity for making reliable predictions of flow 
properties at off-design speeds; such pre- 
dictions can be used as starting points for 
full three-dimensional flow analyses, there- 
by reducing long computing times. 

To be able to use OFFCDC successfully, 
one must first use a compressor-design 
code to generate a blade-geometry block 
of data that must be part of the input. In 
a case in which the compressor-blade 
design is an old design or obtained from 
an outside source, one must use the com- 
pressor-design code to duplicate the 
design data and put them into a form suit- 
able for input to OFFCDC. 

OFFCDC is based pardy on the assump- 
tion of steady flow. It is also assumed that 
the flow is axisymmetric; OFFCDC solves 
for an axisymmetric flow field in the 
meridional plane. A streamline-curvature 
method is used for calculating the flow 
field outside the blade rows. OFFCDC 
allows for bleed flow, and the first five sta- 
tors can be reset for each rotational 
speed; these capabilities are necessary for 


analyzing large multistage compressors. 

The accuracy of off-design-perfor- 
mance predictions depends on the validi- 
ty of flow-loss and -deviation mathematical 
models included in the code. These mod- 
els incorporate real flow effects via empir- 
ical correlations. The code also computes 
through small reverse-flow regions. 

OFFCDC is written in FORTRAN 77 for 
use on UNIX-based computers. It has 
been successfully executed on a Sun 
Sparc workstation running SunOS 4.1.3, a 
Sun Sparc Workstation running Solaris 
2.4, an HP9000/700 computer running 
HP-UX 9.03, and an SGI Indigo 2 com- 
puter running IRIX 6.2 The standard dis- 
tribution medium for OFFCDC is one 
0.25-in. (6.35-mm) streaming-magnetic- 
tape cartridge (Sun QIC-24) in UNIX tar 
format. Alternative distribution media are 
available on request. OFFCDC was 
released to COSMIC in 1996. 

This program was written byJ.F. Schmidt of 
NYMA , Inc., for Lewis Research Center. For 
further information , access the Technical Support 
Package (ISP) free on-line at www.nasatech.com 
under the Computer Software category, or circle 
no. 134 on the TSP Order Card in this issue to 
receive a copy by mail ($5 charge). 

Inquiries concerning rights for the commercial 
use of this invention should be addressed to 
NASA Lewis Research Center, Commercial 
Technology Office, Attn: Tech Brief Patent 
Status, Mail Stop 1-3, 21000 Bmokpark Road, 
Cleveland, Ohio 44135. Refer to LEW-161 76. 


Cl Software Predicts Damage by 
High-Velocity Debris Impacts 

These programs can help in designing efficient shields. 

Marshall Space Right Center, Alabama 


SD_SURF is a unique collection of com- 
puter codes developed to assist in the 
design and analysis of systems to protect 
spacecraft against spacebome debris. 
SD_SURF calculates and summarizes the 
vulnerability of a spacecraft to debris as a 
function of impact velocity and its obliquity. 

An SD_SURF analysis shows which 
velocities and obliquities are most likely to 
cause penetration. This determination 
can help an analyst select a design best 
suited to the predominant penetration 
mechanism. The analysis indicates the 
parameters most suitable for development 
or verification testing. 

Prior space-debris-analysis codes told 
designers which areas were most vulnera- 
ble, but gave no information to help select 


the most efficient shield design for a given 
area. In the newer approach implemented 
in SD_SURF, one first summarizes the 
information about an exposed area of a 
spacecraft in a table of velocity and obliq- 
uity. The table can be generated from a 
description of simple geometry (plane, 
sphere, or cylinder), or the code can read 
the GEOM output from the BUMPERII 
code, which is included with SD_SURF. 
This makes it possible to process data (this 
includes performing calculations of self- 
shielding) pertaining to a spacecraft of 
complex geometry and to store the result- 
ing data in a small file for further trade 
studies or optimization. 

SD_SURF is written in FORTRAN for 
Macintosh-compatible computers. A VAX 
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Klaus-jurgen Bathe 


Fluid flow with specular radiation 


ADINA 

Structures & CFD 


Crush analysis, 
static solution 


Theory 
& Practice 


Prentice Hall 1996 


ADINA 


■ Solids and structures 

■ CFD, incompressible and 
compressible flows 

■ CFD with structural interactions 


■ Parallel processing 

■ Seamless connection to 
Pro/E, l-DEAS and PATRAN 

■ Automatic meshing 


ADINA R & D, Inc. 


71 Elton Avenue ■ Watertown, MA 02172 ■ U.S.A. ■ Telephone: (617) 926-5199 ■ Telefax: (617) 926-0238 

email: info@adina.com ■ www.adina.com 


Focused on Excellence 


ADINA is a registered trademark of K .J. Bathe ■ All other product names are trademarks of their respective owners 
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Now you can subscribe to 



NASA Technology 

Today 

the exciting new teaching tool 
for educators and parents 

NASA Technology Today's mission is to share 
the excitement, adventure, and knowledge of 
NASA’s work with teachers and parents for 
use in the classroom and home. Each full- 
color, illustrated edition will be your guide 
inside NASA, spotlighting the agency's major 
missions, launches, science projects, discover- 
ies, and technology breakthroughs — with 
suggested activities for students. Plus, you'll 
learn where and how to take advantage of 
NASA educational resources, including special 
Internet sites, software, videos, and more. 

Subscribe for a full year for the charter rate of 
$17.95, or $29.95 for 2 years. Additional 
copies (addressed to same subscriber) are only 
$1.00 each ($6.00 additional per year). 

Published in cooperation with NASA and 
the International Technology Education 
Association. 


Please enter my subscription to NASA 
Technology Today for: □ one year (six 
issues) at $1 7.95 □ two years at $29.95. 

□ I also want to receive additional 

copies of each issue, at $1 .00 per copy x 6 
for the subscription year (eg. — $12.00 for 2 
extra copies of each issue) 

Total: $ 

□ check enclosed (payable to Associated 
Business Publications Inti.) 

□ charge my: □ VISA 

□ MasterCard 

Card No. 

Exp. Date 

Signature 

Name 

Organization 

Address 

City/St/Zip 

Phone No. 

Fax No. 

Mail to: Associated Business Publications 
Inti., 317 Madison Avenue, New York, NY 
10017, or fax credit card orders to: (212) 
986-7864. 


version of BUMPERII with manuals is 
available from COSMIC (program MFS- 
28565). SD_SURF has been successfully 
executed on a Macintosh Quadra 800 
computer running System 7.5. Sample 
executable codes are included on the dis- 
tribudon medium. Version 3.0 of 
Language Systems FORTRAN is necessary 
for creaung new executable codes. The 
distribution also includes a set of 
SD_SURF macros and spreadsheets for 
Microsoft Excel; these can be used inde- 
pendendy or with selected output from 
the SD_SURF FORTRAN programs. The 


standard distribudon medium for 
SD_SURF is a set of four 3.5-in. (8.89-cm) 
Macintosh-format diskettes. SD_SURF was 
last updated in 1995 and released to COS- 
MIC in 1996. 

This program was written by Norman C. Elfer 
and Robert Meibaum of Lockheed Martin for 
Marshall Space Flight Center. For further 
information , access the Technical Support 
Package (TSP) free on-line at leimanasatech. 
com under the Computer Software category, or 
circle no. 140 on the TSP Order Card in this 
issue to receive a copy by mail ($5 charge ). 
MFS-31172 


©I Software for Processing 
ScanSAR Data Into Images 

NASA’s Jet Propulsion Laboratory , Pasadena , California 


The SSP1 processes measurement data 
acquired by scan-mode synthetic aperture 
radar (scanSAR) into terrain image data. 
More specifically, SSP1 was developed for 
processing data acquired by the Radarsat, 
which is an Earth-observing SAR mission 
led by the Canadian Space Administration. 
SSP1 can be regarded as performing four 
major functions; pointing refinement, 
generation of processing parameters, SAR 
processing, and post-SAR processing. 
"Pointing refinement" denotes, in essence, 
refinement of estimates of how far and in 
what direction the radar apparatus was 
looking when acquiring a given set of data. 
Pointing refinement is based on estima- 
tion of Doppler and range centroids, as 
described previously in "Optimal Estima- 
tion of Range and Doppler Centroid in 
ScanSAR" (NPO-19519), NASA Tech Briefs, 
Vol. 19, No. 12 (December 1995), page 82. 
"Processing parameters" signifies mainly 
Doppler-profile and mapping parameters 


that express the relationships between (a) 
three-dimensional coordinates of points 
on Earth and (b) range and Doppler val- 
ues of measurement data acquired from 
those points. "SAR processing" denotes all 
the processing involved in converting raw 
scanSAR data sets into multilook, multi- 
beam image data registered with along- 
and across-track coordinates. "Post-SAR 
processing" includes averaging, normaliza- 
tion, scaling, mapping from along/ across- 
track coordinates to standard map coordi- 
nates, and resampling to produce low-res- 
olution image data in the chosen map 
coordinates. 

This work was done by Michael Y. fin of 
Caltech for NASA’s Jet Propulsion 
Laboratory. For further information, access 
the Technical Support Package (TSP) free on- 
line at www.nasatech.com under the 
Computer Software category, or circle no. 131 
on the TSP Order Card in this issue to receive 
a copy by mail ($5 charge ). NPO- 19867 


d Software for Calibration of 
Computer-Generated Images 

NASA’s Jet Propulsion Laboratory, Pasadena , California 


A software system provides for semiau- 
tomated calibration of three-dimensional 
computer-generated images (e.g., “virtual 
reality” images) from digitized video 
images of real scenes. Three-dimensional 
graphic models are intermittently updat- 
ed through this virtual-reality calibration, 
which determines the camera calibration 
parameters and object locations semiau- 
tomatically by using model-based, edge- 
matching computer-vision algorithms. 
The algorithms utilize the known geomet- 
ric-object models and their salient edges 
and do not specifically require arrays of 
accurately positioned vision targets. 


This software continues to undergo de- 
velopment in an effort to extend telero- 
botic capabilities beyond manually con- 
trolled teleoperation to enable semiauto- 
matic (supervisory) telerobotic perfor- 
mance of such diverse tasks as nuclear- 
waste remediation, mining, painting 
bridges, and operating cranes. The soft- 
ware implements the following: 

1. an edge-based weighted-least-squares 
algorithm for determining the posi- 
tions and orientations of objects, 

2. a robust matching algorithm for 
removal of data outliers that would oth- 
erwise degrade least-squares solutions, 
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3. an algorithm that updates both the 
video-camera calibration and the object 
localization simultaneously to reduce 
initial camera-calibration errors, and 

4. semiautomatic intermittent model 
update to increase the alignment preci- 
sion as the mating pan gets closer for 
insertion. 

An interface is provided to enable the 
operator to intervene, by use of a mouse, 
to align camera and object model posi- 


tions, and to select and deselect model 
and image edges interactively for removal 
of false matches. Thus, the operator can 
guide the automatic matching when nec- 
essary. This calibration software has been 
successfully utilized to demonstrate an 
Orbital Replacement Unit (ORU) inser- 
tion task, with a 1/4-in. and 1-1/2 degree 
precision using two camera views. 

This program was written by Won S. 
Kim of Caltech for NASA’s Jet Propul- 


sion Laboratory. For further information 
access the Technical Support Package 
( TSP ) free on-line at www.nasatech.com 
under the Computer Software category , or 
circle no. 152 on the TSP Order Card in 
this issue to receive a copy by mail ($5 
charge). 

This software is available for commercial 
licensing. Please contact Don Hart of the 
California Institute of Technology at (818) 
393-3425. Refer to NPQ-20007. 


#| The DARE Software System 

NASA's Jel Propulsion Laboratory , Pasadena , California 


The Data Archival Retrieval Enhance- 
ment (DARE) software system stores, cat- 
alogs, retrieves, displays, and delivers mul- 
timedia data via an intranet, using the 
World Wide Web (WWW) client-server 
architecture. The data can be in the forms 
of documents, engineering drawings, 
photographs, videos, tables, scientific 
numerical data, and software. DARE was 
developed to enhance the preservation 
and utilization of archives of information 
pertaining to special weapons effects. 
However, the software is readily adapted 
to other domains; for example, a scientif- 
ic and educational version called 
“WebCat” was described in “Program 


Organizes Data for the Internet” (NPO- 
19830), NASA Tech Briefs, Vol. 20, No. 11 
(November 1996), page 71. DARE pulls 
information from various sources and 
builds a computational environment for 
searching and presentation of data via 
familiar, consistent Hypertext Markup 
Language (HTML) documents accessible 
to users of WWW browser software. Once 
users find data of interest, they may down- 
load it or order it for delivery on various 
physical media. Consistent with the 
unique nature of its intended application, 
DARE also controls access to all data on 
the basis of classification, distribution 
statements, caveats, and need-to-know. 


This program was written by Carol Miller, 
Ann Bernath, Oscar DeMartino, Susan Hess, 
Kristy Kawasaki, Rosana Borgen, David 
Bernath, Keevin Fisher, Jason Hyon, James 
Krueziger, Michael Martin, Patrick Murphy, 
and Mark Takacs of Caltech for NASA’s Jet 
Propulsion Laboratory. For further informa- 
tion, access the Technical Support Package 
(TSP) free on-line at www.nasatech.com under 
the Computer Software category, or circle no. 
153 on the TSP Order Card in this issue to 
receive a copy by mail ($5 charge). 

This software is available for commercial 
licensing. Please contact Don Hart of the 
California Institute of Technology at (818) 
393-3425. Refer to NPO-20034. 
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Is it a sensor? Maybe a transformer 
J or a motor. How about a permanent 
magnet or actuator? 

A pplications vary, but the need 
to account for electromag- 
netic effects remains a critical 
factor in design performance. 
Today more than ever before, the 
demand for high-yield, high- 
performance, and smaller devices 
compel engineers to understand 
electromagnetic fields. 

v j ot every engineer is an expert 
\ in electromagnetics - Ansoft 
knows this. Our easy-to-use and 
understand software puts the 
power of Maxwell's equations at 
your fingertips. 

RA/7ith features like adaptive 
U J meshing, parametric analysis, 
and system-level simulation, it's 
not difficult to see why Ansoft is 
the world leader in electromagnetic 
design tools. Our EM product 
family provides a wide range of 
solutions for your particular design 
needs. 

A 

>MSISOFT 

Desktop solutions for 
what drives design. 

Telephone: 412.261.3200 
Facsimile: 412.471.9427 
Internet: EMinfo@ansoft.com 
World Wide Web: www.ansoft.com 



© WinVN: Improved News-Reader Software 

This program implements a visual, intuitive approach to communication via the Usenet. 

John F. Kennedy Space Center, Honda 


Windows Visual Newsreader (Win 
VN) is a user-friendly computer pro- 
gram that facilitates communication 
via the Usenet, which is a worldwide 
distributed- M bulletin-board” network 
that resides on millions of computers 
linked by local-area networks and by 
wide-area networks, including the 
Internet. Users of the Usenet exchange 
news and opinions by writing articles 
and posting them on the network, 
where they are transmitted automati- 
cally to other interested users. In 
Usenet news, articles are organized 
into a hierarchy of newsgroups, which 
are subject-matter and geographical 
groups — approximately equivalent to 
specialized magazines, journals, and 
discussion groups. 

WinVN is among the first Usenet 
news-reader programs developed 
specifically for the Microsoft Windows 
operating system. Prior to WinVN, the 
only such programs usable with 
Windows were character-cell (DOS)- 
based. Those programs did not pro- 
vide for mouse-driven user interfaces. 
Because those programs did not sup- 
port the XOVER or REFERENCES 
news-reader commands, they could 
not handle heavy traffic and could not 
cross-reference the traffic. Moreover, 
because those programs were not 
based on the Windows Socket stan- 


dard, they were not compatible with 
networking software from multiple 
vendors. 

Like other news-reader computer 
programs, WinVN can be used to 
select, view, write, sort, and print arti- 
cles. Articles can be saved locally, cut 
into the Windows clipboard, or for- 
warded to other individuals via elec- 
tronic mail. In comparison with other 
news-reader software, WinVN imple- 
ments a more visual and intuitive 
approach to Usenet news. WinVN 
enables the user to navigate easily 
between newsgroups and articles by 
means of a graphical, mouse-driven, 
point-and-click interface. It enables the 
simultaneous viewing of multiple arti- 
cles. When used with multitasking 
operating systems like Windows/NT, 
WinVN can even provide for simultane- 
ous connection to multiple news 
servers. 

In normal operation, WinVN gener- 
ates three types of windows (see figure): 

• The main window, which shows a list 
of all newsgroups; 

• One or more group windows, each of 
which displays a list of the articles in 
a newsgroup; and 

• One or more article windows, each of 
which displays an article. 

Double-clicking on the name of a 

newsgroup or article causes that item 


to be displayed in a separate window. 
For writing an article, WinVN displays a 
posting window. 

The provision of the REFERENCES 
header makes WinVN the first 
Windows-based news-reader computer 
program to support threading: In this 
special context, “threading” denotes a 
method for grouping together, recon- 
structing, and tracking articles (equiva- 
lently discussions). WinVN can sort 
articles by thread, author, subject, and 
other characteristics. With threading, 
multiple discussions can take place 
simultaneously within a newsgroup, 
and the software tracks which respons- 
es go with which discussions. WinVN 
also provides options for marking, 
retrieving, and referring to both 
unread and previously read articles. 

The provision of the XOVER com- 
mand makes WinVN the first windows- 
based news-reader computer program 
to take advantage of server-maintained 
directories of articles. This feature 
accelerates access by a factor of more 
than 10. WinVN was also the first 
Windows-based news-reader software to 
support the posting and decoding of 
graphical images. 

WinVN is in the public domain. It is 
available in compiled 16- and 32-bit 
binary versions or in source form. 
English and Japanese versions are avail- 
able, and versions in other languages 
(including French, German, and 
Russian) are undergoing development. 
The latest versions for both Windows 
and Windows/NT are available free of 
charge via anonymous FTP from 
FTP.KSC.NASA.GOV in the directory 
[pub.win3.winvn]. Questions can be 
sent to the developers via the mailing 
list “winvn@titan.ksc.nasa.gov” and 
anyone who wishes to join the list of 
developers can send an electronic-mail 
message to majordomo@news.ksc. 
nasa.gov with the words “subscribe 
winvn” in the body of the message. 

This work was done by Samuel M. 
Rushing and James M. Dumoulin of 
Kennedy Space Center, John S. Cooper of 
Fineline Software, Inc., and Mark Riordan 
of Michigan State University. For further 
information, access the Technical Support 
Package (TSP) free on-line at www. 
nasatech.com under the Mathematics and 
Information Sciences category, or circle no. 
116 on the TSP Order Card in this issue to 
receive a copy by mail ($5 charge). 
KSC-11767 
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WinVN: 954 groups: 23 subscribed 
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159 sc i . space. news 
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Group 


sci. space news 
(159 articles) 


H 

sci. space. shuttle (1119 articles) 

M-l 

Articles 

Sort iearch 



9580 08/03 DAMIAN KRUGER 
9585 08/03 Henry Spencer 
9611 08/03 John Battcher 
9619 08/03 JerryS3971 


10 Shuttle 
22 I 

29 I 

11 I 


SRB explosive launch bolt I 



Re: Shuttle - SRB explosive launch bolts (37 lines) 


file Edit Search yiew Respond 




Some corrections... I checked with the failure analysis lab: the broken holddown bolt that I 

saw in their lab was damaged during a de-stack operation in the VAB (after roll back from a 
failed launch attempt). They could not get one of the nuts to loosen, so they 'applied more 
force*. 

There was a separate case during a launch when the NSIs detonated, the frangible nut blasted I 
apart, the pieces rebounded off the debris catcher (covering the nut/bolt/detonators), and some I 
or all of the pieces of the nut locked down on the bolt again. A portion of the aft SRB skirt was 
damaged when the vehicle lifted off. 


The Graphical User Interface of WinVN includes three types of windows, each at a different level of 
a hierarchical classification of articles. 
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A CAE package that 
provides immediate product- 
ivity and saves prototyping 
dollars is very hard to find. 
With our line of fully inte- 
grated BEM electromagnetic 
simulation software, we can 
help. 


Each of our packages is 
designed around three basic 
principles: advanced technol- 
ogy, productivity and excep- 
tional customer service. 


THESE WILL 
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response and strong commit- 
ment to work with us on 
unique problems." 


Jim Aydelotte 

Dynocast Magnetics 


On-line help, full technical 
support and two complete 
program enhancements each 
year keep you on the cutting 
edge of CAE design and 
analysis. 



B -Field Bands : Periodic condition 
on a magnetic clutch for arbitrary 
rotor position. 


Advanced Technology 

7 have analyzed literally hun- 
dreds of linear and non-linear 
electromechanical devices 
with IES software. It has 
become an invaluable tool to 
me, as it's so much easier to 
work with than FEM software. 
Unlike FEM, BEM software 
does not necessitate any re- 
griding of the problem when 
one medium is being rotated 
or translated with respect to 
another, which results in a 
significant time saving. " 

Dr. Kent Davey 

American Moglev 


Progressive features like our 
automatic/adaptive boundary 
element refinement relative 
error detection, 3D symmetry 
conditions and a consistent 
graphic interface give you the 
most advanced programs 
available anywhere. 



Torque vs. position curves for 
optimal motor design are readily 
calculated. 


Productivity 

" IES BEM programs have con- 
sistently outperformed the 
seven FEM packages I have 
evaluated in the past few 
years. The operator interface 
of IES programs allows for 
immediate productivity, where 


there is a significant learning 
curve involved in all FEM 
packages. " 

Nicholas F. Campagna 

Consultant 

We have set up sample prob- 
lems for you to work through 
along with databases of 
solved problems comparable 
to conventional industry-spe- 
cific needs. Shorten the steps 
to your solution with IGES or 
DXF geometry translators and 
parametric definitions. 

Customer Service 

"IES has consistently impres- 
sed us with their speed of 


Load a single diskette or tape 
onto your PC or workstation. 
Within one day you will begin 
working on your own prob- 
lems. In just a week, even the 
most sophisticated 3D design 
solutions are yours. We give 
you our word. And so have our 
customers. 



Use BEM to solve non-linear 
eddy current problems. 



Call today for your 30-day no-charge 
software evaluation. 
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Graphics and Simulation 


National Instruments, Aus- 
tin, TX, has introduced 
Version 4.1 of LabVIEW 
graphical instrumentation 
software that features DAQ 
Wizards, which streamline 
data acquisition develop- 
ment through automatic 
program generation. Users 
describe measurement 
connections and the soft- 
ware generates a program 
in G source code that meets those specifications. 

Other enhancements include automated links to LabVIEW sites on 
the World Wide Web and OLE automation interface for automated 
report generation via HiQ® for Windows 95/NT. It is available for 
Windows 95/NT/3.1, Macintosh/Power Macintosh, SUN 
SPARCstations, Hewlett-Packard workstations, and Concurrent 
Computer real-time systems. DAQ Wizards are available only on 
Windows platforms. Pricing starts at $995. 
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Version 3.0 of DFE 
(Data Front End) rap- 
id prototyping soft- 
ware for the SGI work- 
station platform from 
Cubital America, Troy, 
Ml, incorporates Cure 
algorithms into the 
Academy package with 
a graphical user inter- 
face. Enhanced user 
control over positive 
and negative volumes 
is provided, and a Batch Mode option allows users to pre-slice the 
entire job, or portions of it, prior to run time. 

Tools for viewing models in the graphics applications Academy and 
Show are offered. Other enhancements include maintaining the cor- 
responding scale between top, front, side, and isometric views; inter- 
active view rotate; translucency; true clipping; and icon separation 
between display mode and type or cast modes. 
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AMPredictor Signal Integrity An- 
alyzer from AMP, Harrisburg, PA, is 
a signal integrity simulation soft- 
ware suite that is vised to identify 
and correct signal integrity prob- 
lems in high-speed digital designs. 
It integrates printed circuit, con- 
nector, net, and pow r er design areas 
with simulation and parameter 
extraction tools. The program 
allows analysis of millivolt drops in 
the power and ground planes to 
ensure adequate noise margins. 

Users can build a printed circuit board stackup, define connector 
pinouts and what they connect to, create a net topology, and convert 
IBIS model files into SPICE files. A field solver extracts transmission 
line electrical parameters from these definitions and the AMPSPICE 
circuit simulator simulates the resulting information, converting it to 
waveforms for analysis. It operates under Windows 95 or NT 4.0 and 
is priced at $8,500 for a single-user license. 



Cimatron, Burlington, 
ON, Canada, offers Re- 
Enge Version 2.0 re- 
verse engineering soft- 
ware module that im- 
ports digitized data into 
the Cimatronit 

CAD/CAM environment 
to create CAD models. 
Users can create designs 
or molds from raw data 
scanned from design 
mockups, existing parts, or molds. Smooth surfaces are created 
from the data, and can be edited or combined with computer-gen- 
erated elements. 

The program reads an unlimited number of scanned data points 
from sources such as ASCII, CMM, or custom data formats. Point 
data can be sectioned, segmented into regions, split into lines for 
automatic fitting, or projected onto planes. The software enables 
stereo lithography surfaces to be produced directly from point data. 


For More Information Circle No. 736 


[3 Working Model, a Div. of 
Knowledge Revolution, San 
Mateo, CA, has announced 
Working Model® 3D 2.0 mod- 
eling, simulation, and analysis 
software, which includes a new 
object manager that enables 
users to quickly edit, organize, 
and manage various assembly 
objects. It supports OpenGL 
and provides a seamless inter- 
face with Autodesk Mechanical 
Desktop®, SolidWorks™, and 
Solid Edge™ CAD software. 

The program offers 3D joints and constraints such as motors, actu- 
ators, springs, rods, and ropes, enabling users to model complex 3D 
mechanisms. It features automatic collision detection, which simu- 
lates how objects interact, slide, and collide. The new release enables 
users to model sub-assemblies with an enhanced version of Working 
Model Automatic Constraint Mapping™ (ACM) technology. 


For More Information Circle No. 738 


Adaptive Research, 
Santa Monica, CA, 
has introduced ver- 
sion 3.0 of CFD2000 
fluid dynamics mod- 
eling software that 
operates on Windows 
95/NT and UNIX 
platforms. The soft- 
ware features ad- 
vanced CAD interop- 
erability, automat- 
ed mesh generation 
and geometry manipulation tools, and finite-rate chemistry modeling. 

The program also offers CVD modeling, two-phase flow modeling, 
and advanced visualization capabilities. 
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You can cut a lot of metal, or you can 
design and test with Working Model. 


Fast “run -analyze - 
refine 11 cycle helps you 
optimize designs before 
you build physical 
prototypes. 


Working Model 
handles all contacts , 
collisions , and frictions , 
and puts you in 
complete control of the 
simulation 
environment. 


Simulate non-linear 
or user events using a 
built-in equation 
language. 


We are proud to 
introduce Working 
Model 3D v2.0. 
Speed has been 
increased by over 10 
times. 


Analyze your latest 
design by measuring 
forces (like torque , 
acceleration , etc.) 
that act on any part 
of your simulation. 



Subway Door Mechanism 
Modeled by Sean Taffert 
Vapor Canada Inc., Quebec , Canada 


Final product 
functions as designed. ' 


The Motion Simulation Standard for Windows/NT 


Most engineers build physical rather than computer 
prototypes. We don’t blame them. Computer simulation 
can actually slow down the design process if the software 
isn’t up to the task. Doing functional tests on a computer 
requires software that is accurate, reliable, and easy to use. 

Working Model saves you time and money right out 
of the box. You’ll notice it in the details; the clean, one- 
step installer makes getting up and running a breeze; the 
industry’s most advanced motion simulation engine 
automatically handles collisions, contact, and friction; 
and Working Model's innovative user interface makes 
computer simulation accessible to even the occasional user. 


You can design in your preferred environment with 
seamless interfaces to SolidWorks™, Intergraph Solid 
Edge™, and Autodesk Mechanical Desktop™. Automatic 
Constraint Mapping™ technology expands your CAD 
assembly into a functioning Working Model. 

This is why Working Model has been recognized 
with two of the most prestigious awards in the mechanical 
CAD/CAE industry: “Product of the Year” from both Design 
News and NASA Tech Briefs. 

For a demo or for your local dealer call 800-766-6615 
Or contact us at www.workingmodel.com 
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Working Model, Inc. 

A Division of Knowledge Revolution 
66 Bovet Road, Suite 200 
San Mateo, CA 94402 
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Mapping™ art trademarks of Knowledge Revolution 
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O Electronic Components 
and Circuits 


© Gas-Sensor Test Chip 

Polymer films can be tested to determine their chemiresistive characteristics. 

NASA’s Jet Propulsion Laboratory, Pasadena, California 



The Gas-Sensor Test Chip contains patterned electrodes and contacts for chemiresistive polymer films 
deposited on its surface. The chemiresistors are connected to external test circuitry for measurement 
of their electrical resistances. 


A small printed-circuit chip has been 
devised for measuring chemiresistive 
properties of polymer films that are 
candidates for use in the transducer 
elements of miniature electronic gas- 
sensor circuits. Gas-sensing transducers 
of this type are called “chemiresistors” 
or “chemoresistors” and have been 
described in a number of prior articles 
in NASA Tech Briefs , including “Gas- 
Sensing Flip-Flop Circuits” (NPO- 
19389), Vol. 19, No. 9 (September 
1995), page 48 and “Electronic ‘Noses’ 
Made From Conductive Polymeric 
Films” (NPO-19537), Vol. 21, No. 7 
(July 1997), page 60. 

The chip is a cofired alumina sub- 
strate 24 mm long and 10 mm wide, 
with screen-printed gold contact pads, 
conductor lines, and electrode struc- 
tures with comb and U-bend configura- 
tions. The minimum width of conduc- 
tor lines and spaces is 125 pm. 
Altogether, the chip contains 11 elec- 
trode structures, making it possible to 
test different polymer films and/or 
multiple film specimens of the same 
polymer. In addition, the chip contains 
three electrical heaters for use in exert- 
ing temperature control over the poly- 
merization of the films. Eighteen con- 
tact pins located on one edge of the 
chip provide access to the 1 1 test struc- 
tures and heaters. 

The design of the chip reflects a 
requirement to be able to test polymer 
films that cannot be patterned after 
deposition: the electrode structures 
provide the required test patterns. 
These patterns are such that the mea- 
surements taken with them yield data 
on sheet resistance, surface conduc- 
tion, anisotropy of conduction, 
nonuniformity, and contact resistance 
for each film specimen. 

The figure illustrates the measure- 
ment circuitry used in conjunction 
with the test chip. The circuitry 
includes a multiplexer that sequential- 
ly selects, and makes electrical connec- 
tions to, each of the electrode struc- 
tures for measurement of the resis- 
tances of the chemiresistors. During 
such a measurement, all chemiresistors 


except the one selected for measure- 
ment are grounded. The selected 
chemiresistor is placed in the feedback 
loop of an operational-amplifier circuit 
that drives a constant current through 
the chemiresistor. The output of the 
operational-amplifier circuit is a volt- 
age indicative of the resistance of the 
chemiresistor. Changes in resistance as 
small as parts per million can be mea- 
sured in this way. 

This work was done by Martin Buehler 
of Caltech for NASA’s Jet Propulsion 
Laboratory. For further information , 
access the Technical Support Package 
(TSP) free on-line at www.nasatech.com 
under the Electronic Components and 


Circuits category, or circle no. 115 on the 
TSP Order Card in this issue to receive a 
copy by mail ($5 charge). 

In accordance with Public Law 96-517, 
the contractor has elected to retain title to 
this invention. Inquiries concerning rights 
for its commercial use should be addressed to 
Larry Gilbert , Director 
Technology Transfer 
California Institute of Technology 
Mail Code 315 -6 
Pasadena, CA 91125 
(818) 395-3288 

Refer to NPO-19781, volume and num- 
ber of this NASA Tech Briefs issue, and 
the page number. 
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TechOptimizer 


Professional Edition 


What Is Boundless 

novation? 



TechOptimizer Professional Edition is the 
only software product that assists you in the 
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O Dicke Radiometer Waveguide Switch Actuated by a Voice Coil 

Some limitations of traditional Dicke switches are overcome. 

NASA’s Jet Propulsion Laboratory, Pasadena, California 
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Dicke Switch Performance 

Passband 1 8 to 26 GHz 

Insertion Loss (On) > -0.3 dB 

Insertion Loss Repeatability < 0.00015 dB 

Isolation (Off) < -45 dB 

Return Loss (Both Modes) < -40 dB 

Settling Time - 5 ms 

Radiometric Self-Heating of 
Reference Load @ 5-Hz Switching < 0.03 K 



Vane in Waveguide 
(Low-Attenuation 
or "Off" Position) 


A Loudspeaker Voice Coil is used to stroke a vane into, then out of a waveguide to switch between 
high attenuation ("off") and low attenuation ("on"). 


An improved mechanical waveguide 
switch has been developed for use in a 
high performance, broadband microwave 
radiometer to switch between a reference 
load and antenna at a repetition rate of 5 
Hz. Switches for this purpose are called 
“Dicke” switches. Heretofore, various 
electronic and mechanical Dicke switches 
have been used. Electronic Dicke switches 
offer high switching speeds and long 
operating lifetimes but poor radio-fre- 
quency (RF) performance as character- 
ized in terms of insertion loss, bandwidth, 
isolation, and return loss in the desired 
signal frequency range of 18 to 26 GHz. 
Mechanical Dicke switches have been lim- 
ited in operating lifetime, reliability, and 
switching speed. 

The design of the present Dicke switch 
overcomes some of the traditional 
mechanical switch limitations. In this 
switch, there are no sliding or contacting 
surfaces to wear out. The design takes 
advantage of established loudspeaker- 
voice-coil technology to achieve rapid 
response and long life. 

In its RF aspect, the present Dicke 
switch is based on common waveguide 
vane attenuators, which, heretofore, have 
been used in fine-tuning of microwave cir- 
cuits. For the present application, the 
attenuator serves as an efficient, well- 
matched single-pole-single-throw RF 
switch. The attenuator is rapidly switched 
by a voice-coil actuator between the high 
and low attenuation limits. The attenua- 
tor vane provides the reference load (i.e., 
the “black-body” temperature reference) 
needed by the radiometer. 

The switch (see figure) is an assembly 
that includes a slotted waveguide and an 
actuator subassembly that moves the vane 
in and out of the waveguide through the 
slots. The moving structure within the 
actuator subassembly includes a thin- 
walled fiberglass tube filled with expand- 
ed polystyrene. The vane is attached to 
one end of the tube, and the loudspeaker 
voice coil is wound around the other end. 

The outer part of the actuator sub- 
assembly holds a speaker magnet at one 
end, two loudspeaker spiders in the mid- 
dle, and the slotted waveguide at the other 
end. The tube is approximately 4 in. (« 10 
cm) long, so that (1) the stance between 
the two spiders provides sufficient 
mechanical advantage to guide the tube 
along a straight line, and (2) the vane is 
thermally insulated from the voice coil. 
The latter requirement is important since 
the physical temperature of the vane ele- 


ment is the reference for the radiometer. 

A stroke of about 1/4 in. (= 6 mm) is 
needed to move the vane into and out of 
the waveguide, which is of a standard size 
known in the microwave industry as “WR- 
42.” (If one were to use a waveguide of dif- 
ferent size, it could be necessary to scale 
the stroke accordingly.) The slot on the 
side of the waveguide opposite the actua- 
tor subassembly allows the vane to pro- 
trude: this feature is needed to accommo- 
date the overshoot and backlash of the 
actuator. 

The electronic circuitry for driving the 
voice coil includes a regulated voltage 
source that can be switched between posi- 
tive and negative polarities to move the 
vane to either of two extreme positions. 
Switching speed is further enhanced by 


adding accelerating and decelerating 
pulses to the driver waveform. As tested 
on a prototype unit, switching speeds as 
fast as 2 ms have been demonstrated. In 
practice, however, excess heat and vibra- 
tion dictate a nominal switching speed of 
about 5 ms. At such a speed, and when 
continuously switching at 5 Hz, the excess 
heat produced at the vane element is less 
than 0.03°C in the prototype unit. 

This work was done by Alan B. Tanner of 
Caltech for NASA’s Jet Propulsion 
Laboratory. For further information , access 
the Technical Support Package (TSP) free on- 
line at www.nasatech.com under the Electronic 
Components and Circuits category, or circle no. 
Ill on the TSP Order Card in this issue to 
receive a copy by mail ($5 charge). 

NPO-20056 
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Revolutionary Industrial Grade PC 
Designed for PC Based Instrumentation 


World’s Fastest Data Acquisition Systems for PCI and ISA Bus 



GagePC Configuration 100 


♦ 4 channel, 12 Bit 100 MSPS A/D Scope System 

(4 board CS8012A Master/Slave System) 


GagePC Configuration 101 


♦ 2 channel, 500 MSPS A/D Scope System with 
data throughput rates of 100 MB/s 

(2 board CS8500/PCI Master/Slave System) 


GagePC Configuration 102 


♦ 5 channel, 250 MSPS One Shot 
A/D Scope System 

(5 board, CS2125 Master/Slave System) 

Many other system configurations available 
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Electronic Systems 


® Compact Instrumentation Package for Remote Medical Diagnosis 

Portable, integrated instruments could bring benefits of medical expertise to remote places. 

Lyndon B. Johnson Space Center, Houston , Texas 


The telemedicine instrumentation 
pack (TIP) contains equipment for 
generating video, audio, and digital 
data signals for remote diagnosis of 
medical problems. With little or no 


training, people on a space station, oil 
rig, remote farm, or disaster site, for 
example, can use the equipment in the 
suitcase-sized pack to provide distant 
physicians with the information they 
need to advise on treatment. 

A video camera captures 
images of the eyes, ears, 
nose, throat, and skin. A 
fiber-optic light source illu- 
minates the required areas. 
An electronic stethoscope 
acquires heart, lung, and 
bowel sounds. Additional 
instruments acquire electro- 
cardiograms, blood-pressure 
readings, and pulse-oxime- 
try data. The images, 
sounds, and data are moni- 
tored locally on a flat-panel 
display and headphones (or 
loudspeaker) and are trans- 
mitted to remote experts by 
a telephone or radio link. 

The TIP is compact and 
lightweight. It is designed to 
consume low power. The 
prototype TIP is powered 
from an ordinary 110-Vac 
outlet. The cost of reproduc- 
ing the prototype would be 
about $30,000 (1995 prices). 
In a demonstration, a nurse 


in a small family-medicine clinic in rural 
Texas examined patients with the 
telemedicine instrumentation pack. 
Signals were carried by telephone lines 
to specialists in otolaryngology, derma- 
tology', and ophthalmology in Galveston, 
30 miles (50 km) away. People at the two 
sites carried out a two-way, real-time 
medical consultation. 

This work was done by Roger D. Billica 
of Johnson Space Center and Scott C. 
Simmons, John R. Pohl , Terrell M. Guess, 
and Douglas A. Rushing of KRUG Life 
Sciences. For further information, access 
the Technical Support Package (TSP) free 
on-line at www.nasatech.com under the 
Electronic Systems category, or circle no. 
127 on the TSP Order Card in this issue to 
receive a copy by mail ($5 charge). 

Title to this invention has been waived 
under the provisions of the National 
Aeronautics and Space Act {42 U.S.C. 
245 7(f) I, to KRUG Life Sciences. Inquiries 
concerning licenses for its commercial devel- 
opment should be addressed to: 

KRUG Life Sciences 
ATTN: Richard Markle 
1290 Hercules Drive, Suite 120 
Houston, TX 77058 
Refer to MSC-22624, volume and num- 
ber of this NASA Tech Briefs issue, and 
the page number. 



The TIP contains instruments needed for a remote physical 
examination. To save space and weight, the same video cam- 
era is used with a variety of lenses, the video monitor is a flat- 
panel display device, and all instruments share a common 
power supply. 


® Digital Receiver for Mobile Use in an Urban Environment 

This receiver is designed to function in the presence of multipath signal propagation. 

NASA’s Jet Propulsion Laboratory, Pasadena, California 


The Direct Broadcast Satellite-Radio 
(DBS-R) receiver is being developed 
for use in receiving digital audio and 
ancillary data signals transmitted in 
quaternary phase-shift keying (QPSK) 
from a satellite in orbit around the 
Earth and retransmitted from repeater 
stations in an urban area (see Figure 
1 ) . The DBS-R receiver is a flexible sys- 
tem that incorporates features that 
enable it to function indoors, outdoors, 
or in a moving vehicle in the presence 
of the multipath propagation charac- 


teristic of an urban environment. 

The multipath characteristic poses a 
major design problem: The signals 
rebroadcast from multiple repeater sta- 
tions and reflected from various mov- 
ing and stationary objects all contain 
the same information but arrive at the 
receiver at different strengths, differ- 
ent delays, and different Doppler and 
phase shifts. Differences between the 
delays of two arriving signals can some- 
times equal or exceed a symbol period, 
giving rise to intersymbol interference. 


For purposes of mathematical model- 
ing, the signal arriving from each 
repeater station can be treated as hav- 
ing been smeared out to form a combi- 
nation of signals with Rayleigh fading 
statistics. 

The receiver (see Figure 2) uses con- 
catenated coding and interleaving to 
correct errors and mitigate loss of sig- 
nal, and an equalizer to synchronize 
multiple received signals. The major 
building blocks of the receiver are (1) 
a QPSK demodulator, (2) a lattice pre- 
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Backup 64 GB An Hour To The 
Strongest Tape Ever Made 
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Let's face it, your backup is only as good as your tape. And all the performance 
in the world won't get your data back if your tape is weak or dirty. Fortunately, 
there’s no need to compromise. The CY-8000 is the safest, the most 
reliable, and the fastest 8mm tape drive on the market. 

The CY-8000 uses Advanced Metal Evaporated media, a 
100% cobalt, 2-layer tape that features a diamond-like coating for 
exceptional durability. And it's the only 8mm drive with a built-in head cleaner 
to keep the tape path free of contaminants, further ensuring data integrity and 
virtually eliminating the time and expense associated with cleaning kits. 

In addition to superior design, the CY-8000 offers unbeatable performance. Able 
to store 25 GB at 3 MBS, uncompressed, you can achieve up to 125 GB at 9 MBS 
with optional data compression. With 257% more capacity and 500% 
greater speed* than industry standard 8mm drives, the CY-8000 can 
backup faster to fewer tapes. 

For maximum flexibility, our exclusive Advanced SCSI 
Processor option provides five recording modes — striping, 
mirroring, cascade, independent, and offline copy/verify. So you can 
easily make duplicate tapes for off-site storage or data exchange, build fault 
tolerance, or simply maximize performance to accomplish bigger backups in 
less time. With the Advanced SCSI Processor, you've got a complete data 
storage management tool. 

Available in a single or multi-drive desktop, rack mount, or library 

drurs and 

configuration, the CY-8000 is scalable to 15.75 terabytes. If you need to 116 •n"". 
ensure the safety of your company's critical data, don't trust anything less. 
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dictive decision-feedback equalizer, (3) 
a de in ter leaver, and (4) Viterbi and 
Reed-Solomon decoders. The receiver 
operates in open- or closed-loop mode, 
depending on whether it does or does 
not, respectively, detect multipath 
propagation. In the open-loop (multi- 
path) mode, the numerically con- 
trolled oscillators (NCOs) in the carri- 
er- and symbol-synchronizing loops are 
initialized and updated by use of esti- 
mated or predicted carrier frequency 
and symbol rate. In the closed-loop (no 
multipath) mode, the tracking loops in 
the receiver are closed, and the equal- 
izer is bypassed. 

The equalizer utilizes a training 
sequence as one of its inputs for adjust- 
ing its coefficients. A frame sync code is 
used for resolving the QPSK in-phase 
(I) and quadrature (Q) ambiguity, syn- 
chronizing frames in the deinterleaver 
and Reed-Solomon decoder, and deter- 
mining the presence of multipath 
propagation. Computational simula- 
tions of the performance of the receiv- 
er have been carried out for some test 
cases involving both channels with 
additive-white-Gaussian-noise and mul- 
tipath-Rayleigh channels. The results 
of the simulations show that the per- 


formance of the receiver in a multipath 
Rayleigh channel is significantly im- 
proved by use of equalization, and that 
fractional-symbol equalization offers a 
performance advantage over full-sym- 
bol equalization. 

This work was done by John Gevargiz, 
David Bell , Leon Truong , Arvydas 
Vaisnys , Krisjani Suwitra, and Paul 


Henson of Caltech for NASA’s Jet 
Propulsion Laboratory. For further 
information , access the Technical Support 
Package (TSP) free on-line at www. 
nasatech.com under the Electronic Systems 
category , or circle no. 120 on the TSP 
Order Card in this issue to receive a copy by 
mail ($5 charge). 

NPO-1 9639 



Figure 1. A Mobile Radio Receiver in an urban environment encounters multipath propagation of sig- 
nals from multiple repeater stations. 
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Figure 2. The DBS-R Receiver is a flexible system designed to function in the multipath environment, with a capability for equalization (including syn- 
chronization) of multiple simultaneously received signals. 
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©Narrow-Band Optical Filters Made by Spectral Hole Burning 

Pass wavelength (s) could be chosen at will. 

NASA’s Jet Propulsion Laboratory , Pasadena , California 


Spectral hole burning would be used, 
according to a proposal, to make opti- 
cal filters with tailorable pass bands that 
could be made very narrow. The pro- 
posed filters could be useful for reject- 
ing background light in diverse applica- 
tions, including spectroscopy, remote 
sensing, optical communications, and 
lidar. 

Currently available optical filters 
based, variously, on birefringence and 
interference can be tailored to desired 
pass wavelengths, but in a typical case, 
the pass band cannot be made narrow- 
er than some tens of angstroms. Also 
currently available are atomic-reso- 
nance filters, which offer typical band- 
width of a small fraction of an 
angstrom, but the pass wavelengths are 
not tailorable because they are limited 
to wavelengths that correspond to a few 
discrete transitions between electron- 
energy levels in the atoms in question. 
The proposed filters would combine 
the tailorability of interference- and 
birefringence-based filters with capabil- 
ity for narrow bandwidth of atomic-res- 
onance filters. 

Spectral hole burning is so named 
because it involves exposure of an ini- 
tially opaque photo-bleachable material 
(a saturable absorber) to intense illumi- 
nation to create a region of transparen- 
cy in part of the spectrum (a “spectral 
hole n ). Photo-bleaching is highly sensi- 
tive to changes in wavelength; each hole 
is transparent only to light of the same 
wavelength that created it. Thus, one 
could use a very-narrow-bandwidth, 
finely tunable laser to create a hole with 
a pass band at a desired wavelength (see 
figure), and the spectral width of the 
hole would be determined by the spec- 
tral width of the laser beam. Unlike a fil- 
ter based on interference and/or bire- 
fringence, a filter made by spectral hole 
burning could have a field of view 
almost as wide as a hemisphere. It 
should be possible to create multiple 
holes with pass bands at different wave- 
lengths in the same filter substrate. 
Once the hole had been created, the 
laser would no longer be needed. 


Lasers suitable for this purpose 
include dye lasers and optical paramet- 
ric oscillators that produce fundamen- 
tal-frequency and harmonic radiation at 
wavelengths from 0.2 to more than 4 
pm. Candidate spectral-hole-burning 
materials include polymers [poly- 


styrene, poly(methyl methacrylate), 
polyvinyl alcohol, polyethylene, and 
others] doped with organic photo- 
chemicals. The homogeneous linewidth 
of a given material at low temperature is 
a factor in determining the ultimate 
minimum bandwidth achievable in a fil- 
ter made of that material. Most photo- 
bleaching materials available today 
must be cooled to temperatures below 


10 K to obtain long-lasting spectral 
holes, but researchers are attempting to 
identify spectral-hole-burning materials 
that can function as such at higher tem- 
peratures. Higher-temperature spectral- 
hole-burning materials are also sought 
for use in optical data-storage devices. 


This work was done by Hamid Hemmati 
of Caltech for NASA’s Jet Propulsion 
Laboratory. For further information , access 
the Technical Support Package (TSP) free 
on-line at www.nasatech.com under the 
Physical Sciences category , or circle no. 103 
on the TSP Order card in this issue to receive 
a copy by mail ($5 charge). 

NPO-19681 
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MAKING A FILTER 




Spectral Hole Burning is a proposed technique for making a narrow-band optical filter in a photo- 
bleachable material. By use of the translation stage, the filter substrate could be stepped to different 
positions while the laser was stepped to different wavelengths. One could thus make a series of filter 
holes. The spectral and spatial width of each hole would be essentially the same as those of the laser 
beam used to create it. 
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Miniature Gas-Chromatograph/Mass-Spectrometer 

Quantitative analysis by GC/MS would no longer be restricted to laboratory settings. 

NASA’s Jet Propulsion Laboratory, Pasadena, California 


The micro-gas chromatograph mass 
spectrometer p-GCMS (see figure) is a 
proposed hand-held instrument that 
could be carried into the field to mea- 
sure the concentrations of volatile 
compounds (e.g., pollutant gases) in 
air, water, soil, industrial environ- 
ments, and other environments not 
conducive to laboratory analysis. As its 
full name suggests, the p-GCMS would 
comprise a highly miniaturized com- 
bination of the much larger, much 
heavier, and nonportable laboratory 
instrumentation customarily used to 
perform quantitative analysis by gas 
chromatography and mass spectrome- 
try (GC/MS). Of course, by virtue of 
its microminiaturization, the p-GCMS 
would also consume much less power 
than does a conventional laboratory 
GC/MS apparatus. 

A sample of the gas to be analyzed 
would enter the p-GCMS via a sample- 
loop-and-injection system fabricated 
on a silicon chip by micromachining. 
The miniaturization of the GC portion 
of the proposed instrument would be 
made possible by the development of a 
microbore capillary column (length 2 
to 3 m, inside diameter < 50 pm) in 
place of the conventional GC column. 
Molecules eluting from the GC col- 
umn would be ionized as they entered 
the mass spectrometer. The column 
would lead directly into the ion 
source, so that there would be no dead 
volume in the column. The shortness 
of the column would result in a short 
analysis time. 

The effluent gas flow in the micro- 
bore capillary column would be 0.02 
to 0.05 atm-cm 3 /niin (3 x 10~ 5 to 8 x 
10~ 5 Pa-mVs) — of the order of 1/100 
that of a typical conventional GC gas 
flow. Thus, the size, weight, and power 
of the vacuum pump in the p-GCMS 
could be much less than those of the 
vacuum pump in a conventional labo- 
ratory GC/MS apparatus. In addition, 
microbore columns are particularly 
suitable for instruments like this one 
because they offer high separation 
efficiency. 

The mass-spectral peaks of the mol- 
ecules eluting from the column would 
be narrow and closely spaced; this 
gives rise to a severe design require- 
ment in that it would be necessary to 
acquire mass-spectral measurement 
data at a high rate in order to charac- 
terize these peaks. To satisfy the high- 


data-rate requirement, an array detec- 
tor at the focal plane of the mass spec- 
trometer would measure the mass- 
spectral peaks of ions of different 
masses simultaneously. This design 
concept would make it possible to uti- 
lize all of the mass spectral signal with 
100-percent duty cycle, whereas a typi- 
cal conventional scanning mass spec- 
trometer utilizes less than 1 percent of 
its signal output. 


In the MS portion of the instru- 
ment, advanced magnetic materials 
would be exploited in the design of a 
novel magnetic deflection sector 
much smaller than that of a conven- 
tional mass spectrometer: The mag- 
netic field would be supplied by a per- 
manent magnet fabricated from a 
Nd/B/Fe alloy that has an energy 
product about 10 times that of a com- 
monly used AJ/Ni/Co permanent- 
magnet alloy. The yoke and pole 
pieces would be made of a high-per- 
meability Fe/V/Co alloy. The perma- 
nent magnet and pole pieces would be 
shaped and dimensioned in a modi- 
fied Dempster geometry in which the 
magnetic field in the focal plane 
would be configured, in relation to the 
focal plane, to enable operation of the 
array detector in the focal plane. The 
overall dimensions of the mass spec- 
trometer would be only 2.9 by 1.8 by 
0.6 in. (7.4 by 4.6 by 1.5 cm) and its 
mass would be only 250 g. The focal 
plane would be about 1 in. (about 2.5 
cm) long. The mass range would be 2 
to 200 daltons covered in steps. 

The ions separated along the focal 
plane of the mass spectrometer would 
impinge on the array detector, which 


would comprise a microchannel-plate 
electron multiplier backed by an array 
of metal anode strips with a pitch of 25 
pm. The array would be fabricated on 
a silicon chip. Also included on the 
chip would be a charge-pulse-sensor 
circuit, a pulse-counter circuit, and 
control and interface circuitry for 
each anode in the array. The electrons 
exiting the channels of the microchan- 
nel plate can also be detected with a 


photodiode or charge-coupled-device 
(CCD) array. For this method, the 
electrons first will impinge on a phos- 
phor-coated fiber-optic plate where 
photon images of the ions/electrons 
are generated by phosphorescence. 

This work was done by Mahadeva P. 
Sinha of Caltech for NASA’s Jet Propul- 
sion Laboratory. For further informa- 
tion, access the Technical Support Package 
(TSP) free on-line at www.nasatech.com 
under the Physical Sciences category, or cir- 
cle no. 104 on the TSP Order card in this 
issue to receive a copy by mail ($5 charge). 

In accordance with Public Law 96-517, 
the contractor has elected to retain title to 
this invention. Inquiries concerning rights 
for its commercial me should be addressed 
to: 

Larry Gilbert, Director 
Technology Transfer 
California Institute of Technology 
Mail Code 315 - 6 
Pasadena, CA 91125 
(818) 395-3288 

Refer to NPO-19536, volume and num- 
ber of this NASA Tech Briefs issue, and 
the page number. 



The p-GCMS would be a highly miniaturized instrument that would perform the functions of a con- 
ventional GC/MS apparatus that typically comprises several much larger, heavier pieces of equipment 
that consume much more power. 
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How effectively do your 
engineering teams relay designs? 

Now, more than ever, with constraints of schedules and budgets 
clouding engineering projects, smoothing communications between 
design groups is crucial to the success of your project. Here’s where 
the MATRIX ^* 1 engineering productivity tools step in. The “design via 
simulation" environment has proven its value over the years in a variety 
of challenging programs. MATRIXES open architecture framework 
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Dual Cooling of a Pressure Probe 

Evaporation and discharge of coolant are exploited to enhance cooling 
and decrease size. 

Lewis Research Center, Cleveland, Ohio 


An improved design for a probe that 
measures pressure in a flowing hot 
fluid provides for two flows of coolant 
liquid; (1) a primary flow that cools the 
pressure-transducer jacket and (2) a 
secondary flow that cools the probe 
inlet, through which the pressure is 
communicated from the hot fluid to 
the pressure transducer. Both flows are 


discharged into the flowing hot fluid. 

Acdve cooling is necessary when the 
temperature of the fluid to be probed 
exceeds the maximum operating tem- 
perature of the pressure transducer. A 
probe of older design includes a 
coolant supply line and a coolant 
return line (both contained within the 
probe stem), plus a cooling jacket for 


the transducer. Because of the need to 
loop the coolant through the probe, 
(as opposed to discharging the coolant 
after it has flowed through the probe), 
the cooling jacket must be relatively 
bulky. The older design with the bulky 
cooling jacket entails the following 
three major disadvantages: 

1. The probe inlet body is not cooled. 

2. Flowing in through the supply line 
alongside the hot return line, the 
coolant is heated somewhat before it 
reaches the cooling jacket, with a 
resultant decrease in effectiveness of 
cooling. 

3. One can compensate for the 
decrease in effectiveness of cooling 
by enlarging the cooling jacket, but 
in so doing, one lengthens the inlet 
body and thereby reduces the fre- 
quency response of the probe. 

A probe of the present improved 
design is illustrated in the figure. The 
primary coolant enters the probe along 
the primary supply tube, then flows 
through the stem hollow along the 
transducer well. Most of the primary 
flow is then discharged into the hot 
environment through exit holes, the 
numbers and positions of which are 
chosen to suit the thermal and flow 
conditions. 

The secondary coolant is delivered 
through the secondary supply tube 
into the back cavity in the inlet sleeve. 
The secondary 7 coolant then flows from 
the back cavity along the sleeve clear- 
ance to the tip of the inlet body, where 
it is discharged. This arrangement 
minimizes the distance between the tip 
of the inlet body and the transducer, 
and thereby helps to maximize the fre- 
quency response of the probe. The sec- 
ondary supply tube is insulated from 
the probe stem by the primary flow of 
coolant, and thus the secondary flow 
of coolant does not pick up heat 
before it reaches the inlet body. Some 
of the primary flow is discharged 
through the supply hole into the sleeve 
clearance, where it joins the secondary 
flow. The combined secondary/ prima- 
ry coolant discharged at the probe tip 
flows along the outer surface of the 
probe sleeve, providing additional 
evaporative cooling (if the coolant is a 
liquid) or film cooling (if the coolant 
is a gas). 

This work was done by Jan Lepicovsky of 
NYMA, Inc., for Lewis Research Center. 
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For further information , access the Technical 
Support Package (TSP) free on-line at 
wunv.nasatech.com under the Physical 
Sciences category , or circle no. 110 on the 
TSP Order card in this issue to receive a copy 
by mail ($5 charge). 

Inquiries concerning rights for the com- 


mercial use of this invention should be 
addressed to NASA Lewis Research Center, 
Commercial Technology Office , Attn: Tech 
Brief Patent Status , Mail Stop 7-3, 21000 
Brookpark Road, Cleveland, Ohio 44135 . 
Refer to LEW-16301. 
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The Dual-Coolant-Flow Probe Design offers advantages of compactness and increased effectiveness 
of cooling in comparison with an older design that provides for a single circulating flow that cools the 
transducer jacket only. In addition, the inlet body and stem protect the transducer against impinge- 
ment of debris, and the transducer can be replaced easily. 
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® Microwedge Optical Concentrators for Image Sensors 

Reflective microwedges would offer advantages over microlenses. 

NASA's Jet Propulsion Laboratory , Pasadena , California 


Reflective microwedges have been pro- 
posed for use as optical concentrators on 
image-sensing devices that contain focal- 
plane arrays of photodetectors and read- 
out circuitry. Optical concentrators are 
needed to utilize incident 
light more fully. For exam- 
ple, between 70 and 80 
percent of the area of 
each pixel in an active- 
pixel image sensor is 
occupied by a readout cir- 
cuit that includes an 
amplifier; the light inci- 
dent on this area cannot 
generally be detected 
unless an optical concen- 
trator is used to redirect 
this light to the photoac- 
tive area of the pixel. 

Attempts have been 
made to use microlenses 
as optical concentrators, 
but microlenses entail 
several difficulties and 
disadvantages: 

• It is difficult to control 
the shapes of micro- 
lenses. 

• At pixel sizes close to 
and below the diffrac- 
tion limit, microlenses 
do not work. 

• At some large angles 
of incidence, micro- 
lenses direct light to 
neighboring pixels, 
giving rise to crosstalk. 

• Some of the light inci- 
dent on microlenses at 
off-axis positions is 
reflected onto pho- 
todetectors of neigh- 
boring pixels, con- 
tributing further to 
crosstalk. 

Figure 1 illustrates a 
basic microwedge config- 
uration. High-aspect- 
ratio microscopic wedges 
coated with metal for 
reflectivity would be 
positioned to cover the readout-circuit 
areas in rows of pixels, leaving only the 
photoactive areas uncovered. Light 
traveling toward the covered readout- 
circuit areas at small angles of inci- 
dence would be reflected from the 
sides of the wedges onto the photoac- 
tive areas. The wedges would prevent 
spurious reflections between adjacent 


rows. Light entering at larger angles of 
incidence would undergo multiple 
reflections and could be reflected back 
toward the source but would not strike 
neighboring rows. Thus, there would 


be no crosstalk between rows, even at 
large angles of incidence. 

For visible light, essentially the same 
optical effect could be achieved by use 
of a sheet of transparent plastic con- 
taining wedge-shaped grooves. Such a 
sheet could readily be mass-produced. 
Because of total internal reflection at 
the plastic/air interfaces of the 


grooves, it would not be necessary to 
coat the grooves with metal. This plas- 
tic-sheet design might not work well for 
infrared or ultraviolet light. 

The basic configuration of Figure 1 
would concentrate light 
across rows and prevent 
crosstalk between rows, 
but would do neither 
along the rows. An array 
of crossed microwedges 
could provide concen- 
tration of light and sup- 
pression of crosstalk 
along both the row and 
column directions. The 
intersecting micro- 
wedges would form 
pyramidal wells above 
the pixels, as shown in 
Figure 2. The array could 
be implemented in a 
plastic sheet containing 
integral molded pyra- 
mids at the pixel posi- 
tions on one face. 
Micropyramids for use 
as mold dies and micro- 
wedges for use as mold 
dies or reflectors could 
be made by microfabri- 
cation techniques. 

This work was done by 
Yu Wang and Eric Fossum 
of Caltech foi NASA’s Jet 
Propulsion Laboratory. 
For further information , 
access the Technical Sup- 
port Package (TSP) free on- 
line at unmv.nasatech.com 
under the Physical Sciences 
category , or circle no. 105 
on the TSP Order card in 
this issue to receive a copy 
by mail ($5 charge). 

In accordance with Public 
Law 96-517 , the contractor 
has elected to retain title to 
this invention. Inquiries 
concerning rights for its 
commercial use should be 
addressed to: 

Larry Gilbert , Director 
Technology Transfer 
California Institute of Technology 
Mail Code 315 - 6 
Pasadena , CA 91125 
(818) 395-3288 

Refer to NPO-19898 , volume and num- 
ber of this NASA Tech Briefs issue, and 
the page number. 



Figure 1 . Light Would Be Reflected from the sides of the wedges onto the photoactive 
areas. The wedges would also serve as reflective barriers to crosstalk. 



Figure 2. Crossed Wedges Would Form Wells with reflective sides that would concen- 
trate light onto the photoactive areas in both the row and column directions. 
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® Variable Thermal Resistor and Switch With Conical Gas Gap 

The conical gap offers advantages over gaps between interleaved fins. 

NASA’s Jet Propulsion Laboratory, Pasadena, California 


The figure illustrates an improved 
gas-gap thermal switch or variable ther- 
mal resistor that features a conical ther- 
mal interface. The baseline design of 
the device is for operation between tem- 
peratures of 1 40 and 60 K in a cryogenic 
system that would be used to cool arrays 
of infrared detectors to either of two 
selectable temperatures. The function- 
ality of the device extends beyond the 
baseline temperature range, enabling 
operation at temperatures between 14 
and 300 K. 

As in other gas-gap thermal switches, 
the effective thermal conductance of a 
gap between two metal surfaces is 
increased or decreased by increasing or 
decreasing, respectively, the pressure of 
a suitable gas in the gap. In this device, 
the gap is 0.0015 in. (0.038 mm) thick, 
with a cross-sectional area of 1.63 in. 2 
(10.5 cm 2 ). The gap is formed between 
two precise conical metal surfaces that 
are spring-loaded toward each other by a 
retaining spring and held apart by 
recessed columns made of fiberglass 
composite or other strong, thermally 
insulating material. The metal surfaces 
that face each other across the gap are 
coated with gold to minimize radiative 
transfer of heat across the gap when the 
switch is in the “off” state. 

This conical-gap design is preferable 
to an alternative design for a gas gap 
formed between multiple interleaved 
fins, for the following reasons: In the 
case of interleaved fins, gradients of tem- 
perature and the attendant differential 
thermal expansion can be large enough 
to bring the facing metal surfaces into 
contact, so that, in effect, the switch 
becomes short-circuited. In contrast, the 
conical interface disturbs the heat-flux 
pattern minimally, so that it is possible to 
avoid large temperature gradients and 
thereby prevent short-circuiting. 
Moreover, the smoother flow of heat 
across the conical gap causes less of an 
undesired increase in thermal resistance 
when the switch is in the “on” state. 

The gas gap is enclosed by a flexible 
leak-tight outer shell, which introduces 
some undesired thermal coupling 
between the two ends of the switch in 
the “off” state. This thermal coupling 
can be minimized by designing the 
outer shell to form a long, thin thermal 
path. Accordingly, the outer shell is 
made of a combination of thin-wall 
tubes and bellows. The outer-shell mate- 
rial is a 300-series stainless steel, which 


has low (relative to typical other metals) 
thermal conductivity'. 

The gas chosen for use in this switch is 
hydrogen, which provides high thermal 
conductivity and has the second lowest 
triple-point temperature (14 K) of all 
known working fluids. It is the choice of 
hydrogen that enables operation over 
the temperature range from 14 to 300 K. 
The gap volume communicates with a 
volume that contains an electrically 


heated zirconium-nickel hydride sor- 
bent bed, which supplies the hydrogen 
to (or withdraws it from) the gap. The 
heating element is a thin film of plat- 
inum on a ceramic substrate. 

Because the electrical resistivity of 
platinum is a known function of temper- 
ature, the heating element can also be 
used as a thermometer. Because the 
adsorption and desorption pressures of 
hydrogen in contact with zirconium- 
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Gap 0.0015 in. (0.038 mm) Thick, 



Hydride Sorbent Bed 


v 


The Thin Gap Between the Metal Cones is filled with (or depleted of) hydrogen to provide high (or low, respectively) thermal conductivity along the path 
between the two ends. The pressure of hydrogen in the gap (and thus the thermal conductance of the switch) is controlled by controlling the temperature 
of the hydride sorbent bed. 


nickel hydride are known functions of 
temperature, the thermal conductance 
of the device can be controlled via tem- 
perature of the hydride bed. Thus, the 
switch can be turned “on” (set to maxi- 
mum thermal conductance), turned 
“off” (set to minimum thermal conduc- 
tance), or set to a desired intermediate 
level of thermal conductance by suitable 
control and monitoring of the electrical 
power supplied to the heater. 

In tests, the switch exhibited “on”-state 


thermal resistances of about 1 K/W at 
heat flows up to 8 W and operating tem- 
peratures above 100 K. Temperature- 
dependent “off” -state thermal resistances 
ranged from 600 to 900 K/W. In particu- 
lar, the “off” -state thermal resistance for 
operation between 60 and 140 was 660 
K/W, and the “on”-state thermal resis- 
tance at 140 K was 0.92 K/W; the 
“off”/“on” switching thermal-resistance 
ratio was thus 660/0.92 = 717. The “off” - 
to-“on” and “on”-to-“off” switching dmes 


were found to be about 5 and 12 min- 
utes, respectively. 

This work was done by Jiunn Jenq Wu of 
Caltech for NASA’s Jet Propulsion 
Laboratory. For further information, access 
the Technical Support Package (TSP) free on- 
line at www.nasatech.com under the 
Physical Sciences category, or circle no. 106 
on the TSP Order card in this issue to receive 
a copy by mail ($5 charge). 
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@ Generating Harmonic Light in Nonlinear-Dielectric Spheres 

Microspheres would be sized to support matching “whispering-gallery” resonant modes. 

NASA’s Jet Propulsion Laboratory , Pasadena, California 


Optical resonators in the form of 
microspheres made of nonlinear-dielec- 
tric materials would be used to generate 
second-harmonic light, according to a 
proposal. For example, a resonator of 
this type would generate blue or ultravio- 
let light when excited by infrared or visi- 
ble light from a diode laser. Microspheres 
typically have diameters that range from 


tens to hundreds of micrometers and 
could be integrated with diode lasers to 
make small, efficient sources of coherent 
blue or ultraviolet light 

The microspheres would be sized, in 
consideration of the linear and nonlin- 
ear components of their dielectric prop- 
erties, to support “whispering-gallery” 
resonant electromagnetic-wave modes at 


the desired wavelengths. Studies have 
shown that using microspheres made of 
practical dielectric materials, it should be 
possible to achieve the high quality fac- 
tors (Q> 10 7 ) in the whispering-gallery 
modes, enabling sufficient buildup of 
electromagnetic fields in those modes to 
generate useful amounts of second-har- 
monic radiation. [The quality factor (Q) 
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of a resonator is a measure of the sharp- 
ness of its resonance in the given mode 
and is defined as 2n x the energy stored 
in the electromagnetic field in the res- 
onator -r the energy dissipated per cycle 
of oscillation.] 

The whispering-gallery modes of a 
dielectric microsphere represent electro- 
magnetic fields confined by internal 
reflection to an interior region close to 
the surface of the sphere. For a micro- 
sphere with a diameter > 10 pm, the 
dimension of the resonator is much larg- 
er than the wavelength of light. Thus, the 
loss due to the finite curvature of the res- 
onator is negligible, resulting in a high Q 
that is limited mainly by the attenuation 
of the light in the dielectric material. 

The design of a microsphere res- 
onator involves numerical solution of 
equations that contain Bessel and 
Hankel functions that describe the whis- 
pering-gallery modes. The candidate 
solutions are those that support both the 
fundamental and the second-harmonic 
waves and that satisfy two phase-match- 
ing conditions. The first phase-matching 
condition — essential for the generation 
of the second harmonic — is that the 
total phase change suffered by a wave- 
front that starts from a given point in the 
sphere and propagates through the 
sphere, returning to the starting point, 
must be an integer multiple of 2k radians 
for both the fundamental and the sec- 
ond-harmonic wave. The second phase- 
matching condition — to ensure maxi- 
mum transfer of power from the funda- 
mental to the second harmonic — is that 
the phase difference between the funda- 
mental and second-harmonic waves in 
the sphere is 71/2 radians, so that the 
antinodes of the second-harmonic wave 
coincide with the antinodes of the non- 
linear-polarization wave in the sphere. 

Because the simplest approach to fab- 
rication of microspheres involves melt- 
ing, a nonlinear-dielectric material that 
retains the desired optical properties 
would be desirable. A likely candidate 
material for this approach is DAST, 
which is a crystalline material that retains 
its properties, including its crystal-axis 
orientation, after a melt. As an example, 
a DAST sphere with a diameter of 25 pm 
would support the appropriate whisper- 
ing-gallery modes and satisfy the phase- 
matching conditions for generating sec- 
ond-harmonic light with a wavelength of 
400 nm from input radiation at a funda- 
mental wavelength of 800 nm. The cal- 
culated Q values of both the fundamen- 
tal and the second-harmonic whispering- 
gallery modes exceed 10 9 . 

Two problems that arise in practical 
applications are those of tuning and of 
coupling radiation into and out of the 


microspheres. Tuning could likely be 
effected by distorting the microspheres 
mechanically, perhaps by use of the 
piezoelectric effect. The coupling prob- 
lem has already been solved in principle; 
a fundamental-frequency evanescent 
wave could be coupled into a micro- 
sphere via a first prism or fiber, while a 
second-harmonic evanescent wave could 
be coupled out of the microsphere by 
use of a second prism or fiber located 
diametrically opposite the first prism. 

By a suitable variation in the choice of 
whispering-gallery modes, it would be 
possible to use a microsphere resonator 
of this type as a parametric oscillator. For 


example, for parametric dowm-conver- 
sion, the design would be based on divid- 
ing the frequency of an input pump wave 
(v p ) into the frequencies of two subhar- 
monics (Vj and v 2 ), which would be des- 
ignated as the signal and idler waves, 
respectively. 

This work was done by Lutfollah Maleki of 
Caltech for NASA’s Jet Propulsion Lab- 
oratory. For further information , access the 
Technical Support Package (TSP) free on- 
line at www.nasatech.corn under the 
Physical Sciences category , or circle no. 114 
on the TSP Order card in this issue to receive 
a copy by mail ($5 charge ). 
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High Performance Integei 

Calculations 

• 3 x 3 convolution 

.... 6.6 msec 

• Dilation / Erosion 

.... 1 .2 msec 
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• Median filter 

... 11 msec 
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.... 6.0 msec 
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... 3.3 msec 


High Performance Floating Point Calculations 
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On the cover: 

These new kinematic mirror and beamsplitter mounts feature what Melles Griot calls a unique spring-loaded counterbore that allows 
wobble-free rotation or adjustment about the vertical axis before final positioning. Photo courtesy Melles Griot Photonics 
Components, Irvine, CA 


LASER DIODE OPTICS 


When your application demands high quality laser diode optics 
think of Optima. Our 336 Series collimating lenses have been 
used in space systems and in more down-to-earth applications 
like bar code readers, laser pointers, and smoke detectors. 

Whether you need a custom assembly or just an off-the-shelf 
component, we'd like you to consider Optima. Please ask 
for our catalog covering the following items: 

COLLIMATED DIODE LASERS, VISIBLE THRU NEAR-INFRARED 
LASER DIODE MOUNTING KITS 

COLLIMATING AND OBJECTIVE LENSES - GLASS OR PLASTIC 
SINGLETS. DOUBLETS AND ACHROMATS 
ANAMORPHIC PRISMS 

OPTICAL FLATS - MIRRORS, BEAMSPLITTERS, FILTERS 
DIFFRACTION GRATINGS 
ASPHERIC LINE GENERATOR LENSES 


□PTirmnv 



OPTIMA PRECISION INC., 775 SW LONG FARM ROAD. WEST LINN. OREGON 97068 
PHONE: (800) 544-41 18 FAX: (503) 638-4545 http://www.optima-prec.com 
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NEWS BRIEFS 

Notes from Industry 

and the Federal Laboratories 

Coherent Inc. of Santa Clara, CA, one 
of the world’s leading designers and 
manufacturers of medical, scientific, and 
commercial lasers, has acquired the 
assets and operations of Ealing Electro- 
Optics, based in Watford, England, and 
its U.S. subsidiary in Holliston, MA. 
Ealing is well known for the design and 
manufacture of precision optical assem- 
blies as well as complete lens and ther- 
mal imaging test systems, and the Ealing 
“Gold” catalog sells more than 5000 com- 
ponents to the photonics industry world- 
wide. The transaction, completed in May, 
involved a purchase price of approxi- 
mately $9.5 million. 

Ealing has become a part of 
Coherent’s Auburn Group, which has 
production facilities for laser optics, laser 
diode modules, and laser instrumenta- 
tion in Auburn, CA, and Leicester, 
England. 

Robert Gelber, vice president and gen- 
eral manager of the Auburn Group, said 
of the acquisition, “The addition of 
Ealing affords us two important new 
areas of grow th. The first is in the catalog 


area, where the addition of our standard 
instrumentation products and laser 
optics to the Ealing catalog creates a 
unique range of products available for 
fast delivery worldwide. I expect that the 
business acquired will double in size 
within three years.” 

Gelber announced that Paul Kenrick, 
formerly president and CEO of Opto- 
Sigma, a startup catalog operation, and 
before that of Melles Griot, had accepted 
a senior position to run the Coherent 
catalog operations worldwide. 

“The second important piece of the 
Ealing acquisition,” Gelber continued, 
“is its world-class optical assembly 
group,” which will augment Coherent’s 
existing precision optics capability. 

OSI Inc. of Metuchen, NJ, announced 
that it had acquired a license from 
Lawrence Livermore National Labora- 
tory (LLNL), of Livermore, CA, for 
proven microchannel technology for 
active cooling of high-power laser diode 
arrays. At the CLEO/QELS show held in 
Baltimore in May, OSI showed some of 
the products using the technology. 
These included a two-dimensional diode 
array stack capable of delivering optical 
power intensities approaching 400 W 
continuous-wave per square centimeter. 


OSI says that the LLNL license will 
enable the company to make products 
with high optical power intensities for 
industrial applications, including wield- 
ing, cutting, and metal hardening in the 
automotive and aerospace industries. 

In addition to diode and solid-state 
lasers, OSI sells a variety of solid-state 
laser crystals and distributes laser prod- 
ucts for Lasos and Bremlas. OSI is locat- 
ed at 101 Hillsdale Ave., Metuchen, NJ 
08840; (908) 321-0375; fax: (908) 321- 
0892. 

Merchantek Electro-Optics, a Carls- 
bad, CA, producer of laser test and 
micromachining equipment and laser 
microprobes, has merged with Quantum 
Composers Inc. of Bozeman, MT, which 
will now operate as a division of 
Merchantek. Quantum Composers has 
broad design and manufacturing capa- 
bilities for digital pulse generators, laser 
systems, and intelligent instruments and 
controls for OEMs and end users. 

All engineering and manufacturing 
will be consolidated in a new plant in 
Bozeman. Corporate offices, sales, and 
applications engineering will be located 
in the California facility, at 61 50A Yarrow 
Drive, Carlsbad, CA 92009; (619) 930- 
9191; fax: (619) 930-9192. 
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For the brightest concepts in fiber-optic 
; manufacturing , assembly and micro/macro 
photonics packaging, OEM's look to Fiberguide 
Industries The leading manufacturer of specialty silica fibers. 

Whether it's from low OH or high N.A. • multimode or single mode 
polarization preserving fiber • shaped fiber tips • diffusers to tapered fibers, 
Fiberguide will help create the product you need. 

For 20 years, Fiberguide has provided one of the most experienced 
engineering and manufacturing teams in the industry to help you design. 

manufacture your assembly, array and bundle requirements in 
dicine, spectroscopy, telecom and research. Total traceability is 
for medical assemblies from preform and fiber drawing through 
embly, packaging and sterilization to meet 
rent GMP regulations of the FDA. 

Fiberguide can help you 
Medical cable assemblies. develop value added, cost 

efficient solutions to all your 
fiber-optic needs. 


Micro/macro 


•ice. 


photonics packaging. 


ft FIBERGUIDE INDUSTRIES 

1 Bay Street. Stirling, New Jersey 07980 
908-647-6601 • Fax:908-647-8464 
http://www.tiberguide.com‘ e-mail service@sales_nj tiberguide.com 
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ULTRAVIOLET TO ULTRARED LASERS 


meeting the OEM challenge 
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HOT from Uniphase 


New ultraviolet StableLight™ lasers 



We have extended the performance of 
our reliable Q-switched StableLight lasers 
into the deep UV with third- and fourth- 
harmonic generation. Three StableLight 
models, ranging from 266 nm to 355 nm, 
have an average output power from 10 
mW to 100 mW. 




NanoLasers™ 

This revolutionary laser uses a TE-coded 
diode-pumped passively-Q-switched 
Nd:YAG laser to pump a nonlinear crystal, 
producing several milliwatts of quasi cw 
power in a train of - 1 -nanosecond pulses 
with a few microjoules of energy at 1064 
and 532 nm. 


Fiber-coupled diodes, LED and 
detectors 



Uniphase now offers a full line of 
standard fiber-coupled diodes. With our 
state-of-the-art capability, we can also 
provide unique, customized packaging 
solutions to meet the specific needs of our 
OEM customers. 


pGreen™ lasers 

a Uniphase pGreen lasers offer 5 to 50 mW 
of 532-nm low-noise output from a 
compact, 130-cm 3 TE-cooled head. These 
lasers are based on our patented micro- 
chip technology. 


More air-cooled argon lasers 


Each year we generate several new 
configurations of our ever-growing argon 
product line for new OEM customers, to 
meet their specific needs. These include 
new 1998 CE-approved power-factor 
correlated power supply. Find out why 
Uniphase argon lasers are still the laser 
of choice for most biotech and imaging 
applications. 



High-power HeNe lasers 

We have introduced a new line of helium- 
neon lasers with guaranteed output power 
as high as 25 mW. All Uniphase HeNe 
lasers feature our patented close-cathode 
design (which provides superior beam- 
pointing, warm-up, and power stability) 
and provide fast turn-on and low noise in 
a rugged package. 



Revolutionary extended 
warranty program for 
HeNe lasers 


It's an industry first. Based on 20 million 
hours of life test data, we're proud to 
announce the new Uniphase THREE 
LIGHT-YEAR™ and FIVE LIGHT-YEAR™ 
warranties which are now available on 
selected HeNe models. Call us today for 
complete details. 


LIGHT-YEAR 

WARRANTIES 


% 



umphase 


For complete information on any Uniphase product call 1 -800-644-8674 
or visit our worldwide web site at hnp://www.uniphase.com 
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PHOTONICS— 


Photonics will be in the spot- 
light when Technology 2007, 
the world’s leading conference 
and exhibition devoted to 
engineering innovation and 
technology transfer, opens its 
doors at the Hynes Convention 
Center in Boston September 
22. One of the kickoff keynote 
addresses will be delivered by 
Dr. Donald C. Fraser, the direc- 
tor of Boston University’s state- 
of-the-art Photonics Center. 

From that point forward for 
the conference’s three days, 
the varied world of photonics 
will be on display in technical 
sessions, convention-floor ex- 
hibits, and tutorials. 

Enhancing the centrality of 
photonics to the show, which is 
sponsored by NASA Tech Briefs 
magazine, NASA, the Federal 
Laboratory Consortium for 
Technology Transfer, and the 
Technology Utilization Foun- 
dation, is the fact that it is colo- 
cated this year with the 
Photonics East and Electronic 
Imaging International exhibi- 
tions of SPIE — the Interna- 
tional Society for Optical 
Engineering. The combined 
shows are expected to draw an 
audience of more than 10,000 
to the 80,000 sq. ft. of exhibits, 
featuring up to 300 exhibitors. 

BU Center Tour a Highlight 

Dr. Fraser will set the tone with his address on Monday, the 
theme of which is “Photonics — A Major Global Economic 
Driver.” This theme ties in directly with the mission of BU’s 
Photonics Center. Inaugurated in June, the Center is an $80- 
million state-of-the-art facility dedicated to working with indus- 
try partners to develop new products based on photonics. 
Already the Center has forged more than a dozen business 
partnerships with companies through common business 
arrangements, including royalty agreements, equity partner- 
ships, and joint ventures. A tour of the new facility Monday 
evening is expected to be a highlight of the conference. 


“Our underlying philoso- 
phy,” Dr. Fraser said, “is that 
joining with industry to get 
students and faculty direcdy 
involved in the process of 
developing and commercial- 
izing new products not only 
strengthens our educational 
and research programs in 
everything from engineering 
to management, but also 
allows us to apply the univer- 
sity’s resources to directly 
stimulate the economy.” 
The Center’s goal, he be- 
lieves, represents a new 
model for university-industry 
relations. Unlike the tradi- 
tional models, the partner- 
ships are true business rela- 
tionships, and Financial ben- 
efits accrue to the University 
only if and when a successful 
product is launched. 

Products Focus 
of Optics Track 

The Center’s mission per- 
meates the presentations to 
be given in the afternoon 
technical sessions that follow 
the plenary keynote session 
on the opening day. Dr. Paul 
R. Blasche, deputy director 
of the Center, will present an 
overview of the Center and 
its capabilities. The talks that 
follow that afternoon will 
describe specific develop- 
ment projects partnering the Center and area businesses. 

Leading off will be Sol Norman, Program Manager for 
Lockheed-Martin’s Infrared Imaging Systems in Lexington, 
MA, presenting a case study of an industry-university partner- 
ship program for the fabrication of an ultraviolet photodetec- 
tor, and addressing such issues as intellectual property and 
publishing requirements. Following Norman, Dr. Chris Adams, 
CEO of Mosaic Technologies in Boston, will speak about 
“Photonic Instrumentation for Blood Viral Screening,” new 
molecular chemistry developments and fiber-optic-based tech- 
nology that promise to revolutionize the ability to assure a safe 



The Photonics Center on Boston University's Charles River campus features 
an 80-ft. Photonic Mast, a single-point source of uniform linear light, on its 
southwest corner. A tour of the state-of-the-art facility, opened in June, will 
be a highlight of Technology 2007. 


CENTER STAGE AT 
TECHNOLOGY 20 &7 
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blood supply. Dr. Richard Clarke, CEO of Boston Advanced 
Technologies of Marlboro, MA, will describe field-portable 
spectroscopic products that yield fast, automated analysis of 
gasoline constituents, dye contaminants in diesel fuel, and 
chemical contamination of drinking water. Dr. Thomas Bifano, 
CEO of PRISM Inc. of Boston, will talk about a new application 
of neutral ion machining to fabrication of compact disc master 
stampers and other mass-produced components such as grat- 
ings and lenses. Closing the afternoon sessions will be William 
Riggs, a partner of Photonics Private Capital (PPC) in Boston, 
a private equity fund associated with BUs Photonics Center, 
who will address how the fund can contribute to the growth of 
entrepreneurial companies. 

Harvey M. Pollicove, Director of the Center for Optics 
Manufacturing (COM) in Rochester, NY, will open the ses- 
sions on Tuesday morning, Sept. 23. Titled “Center for 
Optics Manufacturing: Leading the Fabrication Revolution,” 
Pollicove’s talk will describe how’ this Department of Defense 
Center of Excellence for Optics and winner of the Army 
Materiel Command MANTECH pro- 
gram’s award for advancing optics manu- 
facturing is driving a revolution that can 
be transferred to the optics factory floor. 

The Center’s Opticam lensmaking equip- 
ment offers predictable precision to with- 
in millionths of an inch, and the magne- 
torheological finishing technique devel- 
oped at the Center provides submicron 
form and finish tolerances. Pollicove will 
examine how the Center will lead the 
industry into the next genera- 
tion of aspheric and conformal optics 
fabrication. 

Following Pollicove, Robert Potenza, 

Vice President of Blue Sky Research of 
Santa Cruz, CA, will address “High-Quality 
Laser Light Technology through 
Innovative Optics.” The company’s 
CircuLaser microlens technology prorides 
a circular beam, diffraction-limited perfor- 
mance, and low’ beam divergence in a laser 
diode that has many applications, from 
scanning to biomedical research and more. 

Pivotal to the development is the tech- 
nique used to fabricate the microlens at 
low cost and high rates. 

G. William Tasker and Martin Drexhage 
of the Center for Advanced Fiberoptic 
Applications (CAFA) in Southbridge, MA, 
will elaborate on the mission of this non- 
profit alliance devoted to the expansion of 
the marketplace through development of 
advanced photonics products, processes, 
and applications for manufacture by CAFA 
participants or new corporate entities spawned by CAFA. Its 
current roster includes 1 1 companies and the University of 
Massachusetts. Currently working with members and with 
state and federal government to get its facilities fully opera- 
tional, CAFA will have among its technical assets a full com- 
plement of optical and electronic test and characterization 
derices, computer-aided design and prototyping equipment, 
and clean room manufacturing areas. 

Already under w'ay with CAFA is a development program for 
“A Fiber-Based Current Sensor for Effective Power 
Management.” Charles A. DiMarzio of Northeastern 
University in Boston will describe this work. Following that, “A 
Low-Cost Active Spectrometer Based on a Fiber Grating” is the 


topic of a talk by Michael Krainak of NASA Goddard Space 
Flight Center in Greenbelt, MD. Industrial material process- 
ing, medical spectroscopy, and environmental monitoring are 
among applications. 

Bringing the sessions to a close Tuesday afternoon, James 
Veligdan of Brookhaven National Laboratory in Upton, NY, 
will describe a “Unique Interactive Projection Display Screen” 
called the Polyplanar Optical Display that combines high 
brightness and contrast with compact dimensions. Michael R. 
Cates and Jeff rey D. Muhs of Oak Ridge National Laboratory 
will outline the promise of “Hybrid Lighting: Illuminating the 
21st Century.” Finally, David M. Cornwell Jr. of NASA Goddard 
will tell of his work with a low-cost diffraction-limited semi- 
conductor laser emitting better than 1 w*att that should find 
uses in laser remote sensing and optical communication. 

A number of photonics-related tutorials will take place over 
the three days. On Monday, Gerald Holst, a consultant for 
imaging system analysis and testing, is the instructor for “CCD 
Selection Criteria,” highlighting the requirements for an end- 


to-end CCD camera system. Majid Rabbani, a senior research 
associate for Eastman Kodak’s image compression and digital 
video processing groups, will hold a session on “Digital Image 
Processing Algorithms.” Warren J. Smith, chief scientist for 
Kaiser Electro-Optics, has as his topic “Understanding Optical 
Imaging Systems.” 

On Tuesday, Douglas S. Goodman of Polaroid’s Optical 
Engineering Dept, will examine “Illumination for Optical 
Inspection and Machine Vision Fundamentals.” On Wed- 
nesday, Andrew Karellas, Director of Radiologic Physics at the 
University of Massachusetts Medical Center, deals with 
“Electronic Medical X-Ray Imaging: Current and Emerging 
Technologies,” and Kurt Linden, Manager of Laser Product 
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Development for the Spire Corporation, 
details “How to Select Diode Lasers and What 
to Expect from Them.” 

These tutorials, conducted by SPIE, are 
included as part of Technology 2007 registra- 
tion packages: any of them for full registrants, 
and those of the day selected for one-day regis- 
trants. You may also register direcdy for the 
tutorials; cost is $75 each by September 5 and 
$100 each thereafter. SPIE will also be holding 
short courses during the conference. Topics 
include “Precision Mounting of Optical 
Components,” “Evaluation of CCD Arrays and 
Solid-State Cameras,” “Fundamentals of Digital 
Image Processing,” “Principles of Optical 
System Layout,” “Introduction to Neural 
Networks,” “Laser-Diode-Pumped Solid-State 
Lasers,” “Laser Diodes and LEDs: 
Fundamentals and Applications,” and 
“Illumination for Machine Vision.” Call SPIE at 
(360) 676-3290 for details, or visit the 
Photonics East web site at www.spie.org/ 
info/pe/. 

In addition, the colocated conference/exhi- 


bidons will offer business-oriented short cours- Dr. Donald C. Fraser, Director of BU's Photonics Center, will be a keynote speaker at 

es, a wide variety of OEM, government, and Technology 2007's opening plenary session, 

academic exhibits, poster presentauons, spe- 
cial tracks on assistive technology and the ben- 
efits for state and local governments in working with Federal form , see pages 77-79 of this NASA Tech Briefs issue. For further 

labs, product demonstrations, and networking receptions. conference details and program updates , visit the Technology 2007 

For more information on Technology 2007 and a registration web site: www.abptuf.org/T2007. 



Tap Into A Billion Dollar 
Business Resource 

The federal government will award more than $1 billion in R&D grants 
to small (up to 500 employees) high-tech firms this year. 

How can you apply? What does it take to win? Find out this fall at: 

The national Small Business 
Innovation Research (SBIR) Conference 

Oct. 14-16, Washington, DC ☆ Oct. 27-29, Phoenix, AZ 

For registration info, complete the form below, call (360) 683-5742, 
or visit the SBIR Home Page: www.zyn.com/sbir 

Don't miss the next round of solicitations . . . 
plan now to attend this important, information-packed meeting. 

Sponsored by the National Science Foundation, the Department of Defense, 

& the Small Business Administration, in cooperation with all SBIR federal agencies and departments 

****************************************************** 

Yes! Rush me information on attending the Tall 1997 national SBIR Conferences. 

name 


Company. 
Address 
City/State/Zip. 
Phone no. 


Fax no. 


Mail to: 

SBIR Conference Center 
PO Box 2890 
Sequim, WA 98382 
Or fax to: (360) 683-539 1 

NTB897 , 


www.uasatcrh.o »in 
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Using Multiple Prisms To Manipulate Beams of Light 

Various combinations of direction, lateral position, attenuation, and polarization can be selected. 

NASA's Jet Propulsion Laboratory, Pasadena, California 


Several functions are combined into 
one compact package by cascading 
Fresnel reflections off uncoated glass 
prism surfaces: operation over a very 
wide waveband, high attenuation, selec- 
table polarization, extreme insensitivity' 
to environmental effects or aging, 
optional optical path deviation and 
beam steering, in a package, 
the cross section of which can 
be as small as approximately 
twice the beam area. The trans- 
mitted wavefront quality can be 
very f good to permit unaberrat- 
ed imaging of bright sources 
over moderate fields-of-view. 

The use of prism substrates to 
redirect the rejected compo- 
nent of the input beam simpli- 
fies the internal structure, 
eliminating the need for beam 
dump and heat dissipation fea- 
tures in the design. 

The basic principle of opera- 
tion is Fresnel refiecuon off 
uncoated glass surfaces. The 
amount of light reflected from 
each surface, and the polariza- 
uon thereof, is controlled by 
varying the angle of incidence. 

By cascading several such sur- 
faces, and by suitable selecdon 
of angles of incidence, a highly 
attenuating and polarizing 
optical system can be created 
(see Figure 1). Since reflectivi- 
ty is a function of the refractive 
index of the glass material uti- 
lized, reasonably fiat attenua- 
tion curves can be generated 
by selection of glass with a suit- 
ably flat refractive index pro- 
file. By avoiding angles of inci- 
dence much larger than 45 
degrees, the size of each prism 
can be approximately the same 
as the sampled beam, allowing 
the enure device to be pack- 
aged in a compact assembly. 

Note that, in applications 
where cross secuon is not a lim- 
iting factor, the prisms can be config- 
ured to bend the light out of plane at 
each subsequent refiecuon, pennitung 
a transmitted beam with virtually no 
net polarizauon effects. 

Since the surface reflection is low, 
there is a reladvely large component 
transmitted into each substrate. The 
additional Fresnel reflection off the 
rear surface of a fiat substrate into the 


output path is eliminated by using sub- 
strates in the form of right-angle 
prisms, whereby the transmitted ener- 
gy is reflected back in the direction of 
the input beam (see Figure 2). For 
material of sufficiently high index, 
total internal refiecuon causes 100 per- 
cent of the transmitted energy, less the 


amount absorbed by the bulk absorp- 
tion properties of the substrate materi- 
al, to be reflected back without the 
need for mirror coatings on the rear 
prism surfaces. If the application per- 
mits, retroreflecting cube corner 
shapes could be similarly used. In 
either case, if precise retroreflection is 
undesired, the prisms (or cube corner) 
angles can be purpose-made to redi- 


rect the transmitted energy into some 
other direcuon. 

Some applicauons may require more 
surfaces for beam steering and devia- 
uon than for attenuadon and polariza- 
don control (for example, three prisms 
may suffice to attenuate and polarize 
an input beam to the requisite degree, 


but four prisms are needed to redirect 
the beam in the desired direction.) In 
such cases, the introduction of a mir- 
rored surface in place of a prism can 
provide the beam pointing properties 
without appreciably affecdng the beam 
attenuation and polarizauon. 

This approach, developed as a no- 
power, low-mass, in-flight calibration 
source for the Cassini Visible and 
Infrared Mapping Spectrometer instru- 
ment, has prime applicability to other 
solar imaging and analysis funcdons 
common to many NASA missions. It is 
also suitable for laboratory and indus- 
trial imaging of sources, potentially in 
hostile environments, that require 
attenuation and polarizauon analysis 
over wide wavebands without wavefront 
aberration. 

This work was done by Jeffrey M. Oseas of 
Caltech for NASA’s Jet Propulsion 
Laboratory. For further information , 
access the Technical Support Package (TSP) 
free on-line at www.nasatech.com under 
the Physical Sciences category , or circle no. 
180 on the TSP Order card in this issue to 
receive a copy by mail ($5 charge). 

NPO- 19971 



Figure 1. Cascaded Reflections From Multiple Prisms redirect the beam of light and attenuate the light to differ- 
ent degrees in two perpendicular polarizations. This is one of many possible arrangements of prisms. Assuming 
that the prisms in this assembly are made of water-free ZnS, the output beam is KPtimes as intense as the input 
beam, and the polarization ratio of the output beam (for an unpolarized input beam) is 2,000:1. 


Total Internal Reflections 
From Rear Surfaces 


Reflection Back 
Along Input Beam 

Input Beam 



Reflection From 
Front Surface 


Figure 2. The Rear Surfaces of the Prism are oriented to 
exploit total internal reflection and to send the internally 
reflected light back along the input beam. 
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Compact Optical Time Delay Unit 

Photonic bandgap technology provides low-jitter time delay. 

U.S. Army Missile Command, Redstone Arsenal, Alabama 


An emerging technolog} 7 known as 
photonic bandgap engineering is pro- 
viding new devices for applications in 
optics and microwaves. A photonic 
bandgap is analogous to electronic 
bandgaps in semiconductors with the 
exception that the gaps represent for- 
bidden energies for electromagnetic 
radiation instead of electrons. 

A concept recently developed at the 
Army Missile Command relates the 
unique properties of the electronic 
band edge and effective electron mass 
to the properties of the photonic band 
edge and reduced group velocity for 
optical pulses. At frequencies near the 
band edge of a photonic bandgap 
material, an optical pulse propagates 
very slowly due to the large photon 
mode density. The optical pulse experi- 
ences a group index of refraction that is 
much larger than the material's index 
of refraction. 

To experimentally verify the concept 
of an optical time delay unit based on 
photonic bandgap engineering, a one- 
dimensional bandgap structure consist- 
ing of alternating layers of AlAs and 
GaAs was grown by molecular beam 
epitaxy. The time delay measurements 
were performed by Prof. R. Fork's 
group at the University of Alabama in 
Huntsville, using 2-picosecond-long 
optical pulses from an erbium-doped 
fiber laser. Although the delay device 
was only 8 mm long, the apparent opti- 
cal length of the device could be varied 
from 10 mm to 110 mm. The corre- 
sponding time delay was variable up to 
0.3 ps. The active tuning can be 
achieved by the electro-optic effect, 
varying the frequency of the laser, or by 


a slight rotation of the sample that 
causes a shift in the forbidden gap 
frequency. 

Time delay units based on photonic 
bandgap structures have immediate 
applications in phased-array radars and 


ultrawideband communications (also 
known as impulse radio). In applica- 
tions that require precise time control 
of RF or optical pulses, electronic time 
delays are unacceptable because of 
their jitter. Electronic jitter can be 
reduced to -20 ps using thermoelectric 
coolers. However, in ultrawideband 
communications the jitter must be <20 
ps in order to achieve bit rates of >10 
Mbps. 

Photonic bandgap time delay devices 
are currently being designed at the 


Army Missile Command that have tun- 
able delays from 0-200 ps. The delay- 
units are extremely compact, on the 
order of a few optical cycles long, and 
do not require thermoelectric coolers 
for low 7 jitter performance. 


This work was done by Mark Bloemer, 
Mike Todd t Mike Scalora, Jon Dowling, and 
Charles Bowden of the Weapons Sciences 
Directorate, U.S. Army Missile 
Command. Inquiries concerning commer- 
cial use of the invention should be addressed 
to Mr. Kelly McGuire, U.S. Army Missile 
Command, AMSMI-RD-TI, Bldg. 5400, 
Redstone Arsenal, AL 35898-5243; (205) 
876-5066 ; fax: (205) 876-8866; E-mail: 
orta@redstone. army. mil. 
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Laser Pulses 
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Detectors 


Thin-Film Photonic 
Band-Edge Delay Element 


True-Time Delay 


Illustration of Optical Time Delay using photonic bandgap engineering. 


Ion Detectors for Miniature Mass Spectrometers 

These detectors can be operated at relatively high background pressures. 

NASA’s Jet Propulsion Laboratory, Pasadena, Calif omi 


Ion detectors based on excitation of 
luminescence by impinging ions are 
undergoing development. These ion 
detectors are intended principally for 
use in a new generation of highly minia- 
turized, portable mass spectrometers. 

Heretofore, the mass-spectral images 
of ions dispersed along the focal planes 
of mass spectrometers have been con- 
verted to electron images and intensi- 
fied in microchannel-plate (MCP) elec- 


tron multipliers. Unfortunately, MCP 
electron multipliers are vulnerable to 
disruption of electron trajectories by 
fringing magnetic Fields at the output 
ends of the spectrometer mass-separa- 
tion sectors. In addition, MCP electron 
multipliers require both high potentials 
(1 to 3 kVj and high vacuums [maxi- 
mum residual pressures of about 1 0 -4 ’ 
torr (about KT* Pa)] for proper opera- 
don. 


The developmental ion detectors do 
not require high potendals. They can 
operate at much higher residual pres- 
sures [up to about 10‘ s torr (about 10’ 1 
Pa)], which are consistent with the rela- 
tively high maximum operating pres- 
sures of the mass-separation sectors of 
highly miniaturized mass spectrome- 
ters. These features reduce the vacuum- 
pumping and electric-power demands, 
thereby contributing to progress toward 
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miniaturization. In addition, the developmental ion detectors 
can be made relatively invulnerable to fringing magnetic fields, 
as explained below. 

An ion detector of the present type (see figure) includes a 
fiber-optic faceplate, one face of which is coated with a phos- 
phor (for example, Zn«2Si0 4 :Mn) and placed in the focal plane 
of a mass spectrometer. Mounted on the other face of the fiber- 
optic faceplate is an integrated-circuit image sensor which 
could be a charge-coupled device (CCD) imaging array or an 
array of photodiodes or active-pixel sensors. In the mass spec- 
trometer, ions are accelerated to kinetic energies in the 
approximate range of 1 to 2 keV. After traversing the mass-sep- 
aration sector, the ions impinge on the phosphor. 

Luminescence excited by the ions impinging at a given posi- 
tion is guided via the local optical fibers to the photodetector 
at the corresponding position on the opposite face of the fiber- 
optic faceplate. In a case in which the performance of the 
image sensor could be adversely affected by the fringing mag- 
netic field, one can simply mount the image sensor outside the 
fringing magnetic field by use of a fiber-optic faceplate of suf- 
ficient thickness. 



Ions Impinging on the Phosphor Excite Luminescence, which is guided 
through the thickness of the fiber-optic faceplate to a photodetector in an 
imaging array. 


The electrical output of a photodetector in an ion detector 
of this type is typically between 10"* and 10~ 3 times that of a con- 
ventional ion detector with an MCP electron multiplier. At first 
glance, the loss of gain may seem unacceptably large. However, 
the loss of gain can be counteracted by use of higher pressure 
of the analyte in the ion source of the mass spectrometer and 
by integrating the photodetector output for a longer time. 

This work was done by Mahadeva P. Sinha of Caltech for NASA’s 
Jet Propulsion Laboratory. For further information , access the 
Technical Support Package ( TSP ) free on-line at www.nasatech.com 
under the Physical Sciences category , or circle no. 181 on the TSP 
Order card in this issue to receive a copy by mail ($5 charge). 

In accordance with Public Law 96-517, the contractor has elected to 
retain title to this invention. Inquiries concerning rights for its com- 
mercial use should be addressed to: 

Larry Gilbert , Director 
Technology Transfer 
California Institute of Technology 
Mail Code 315 - 6 
Pasadena, CA 91125 
(818) 395-3288 

Refer to NPO-19594, volume and number of this Laser Tech 
Briefs issue, and the page number. 


“NEW” “NEW” “NEW” 
SEE YOUR UV AND INFRARED 

The FIND-R-SCOPE® 84499 Series are the most widely 
used infrared viewers. WHY? 

1. Sensitivity from ISOnm to 1550nm 

2. High resolution and low cost 

3. Easily replaceable parts 

4. 18 month warranty 

5. Custom optics 

6. UL listed 

7. Tripod mountable 

8. Free carrying case 

9. Hand-held portability 

10. Technical service available 

Call our TECHNICAL SALES GROUP at 
1-800-355-4FJW for more information. 



FJW OPTICAL SYSTEMS, INC. 
629 VERMONT STREET 
PALATINE, ILLINOIS 60067 
PHONE: (847) 358-2500 
FAX: (847)358-2533 



^ m FIND-R-SC0HE 

f infrared Viewing 


For More Information Circle No. 452 


Priced to Move, UniSlide® 
Positioning Slide Assemblies 


Over 945 different Models 
to choose from 

Linear Slides 
Rotary Tables, 

XY Tables 

5 Widths: l'/ 2 "to9" 

24 Lengths: 2" to 90" 

Single or 
OEM Quantities 


Compact & Durable 
Non-magnetic 
Economical 

Get to your 
Point! 

Get your neu' 

FREE 40 page 
Catalog G 
today'! 



800 642-6446 

www.velmex.com 
FAX: 716 657-6153 
In NYS: 7 1 6 657-6151 
Bloomfield, N.Y. 14469 
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Improved Ion Detectors for Mass Spectrometers 

Adverse effects of fringing fields of magnetic sectors would be reduced. 

NASA’s Jet Propulsion Laboratory, Pasadena, California 


Ion detectors that are relatively 
insensitive to magnetic fields have been 
proposed for use in the focal planes of 
mass spectrometers (both conventional 
laboratory mass spectrometers and a 
new generation of portable miniature 
mass spectrometers). Unlike the mag- 
netic-field-sensitive ion detectors now 
used in laboratory mass spectrometers, 
the proposed ion detectors could per- 
form well without special attention to 
their geometric relationships with the 
fringing magnetic fields at the focal 
planes of the magnetic mass-separation 
sectors of the spectrometers. The net 
result would be that the mass spec- 
trometers could be made simpler, more 
compact, more rugged, less expensive, 
and capable of higher mass resolution. 

A description of a conventional ion 
detector in a conventional laboratory 
mass spectrometer is prerequisite to an 
explanation of the proposed ion detec- 
tors. The ions leaving the magnetic sec- 
tor impinge on a multichannel-plate 
(MCP) electron multiplier, which pro- 
duces approximately 10 4 electrons per 
ion. These electrons are accelerated 
(typically to a kinetic energy between 4 
and 5 keV) to a phosphor-coated fiber- 
optic plate to produce an image in 
which spots of light at different loca- 
tions represent ions of different mass- 
es. This image is detected by an array of 
photodiodes. 

The front surface of the phosphor is 
coated with an electrically conductive 
layer of aluminum to prevent electrical 
charging of the phosphor. To minimize 
the probability that the electron-accel- 
erating electric field will cause electri- 
cal breakdown, it is necessary to main- 
tain a gap at least 1 mm wide between 
the back surface of the MCP electron 
multiplier and the phosphor. However, 
the fringing magnetic field acting over 
a gap as wide as this can affect the tra- 
jectories of the accelerated electrons to 
such an extent that many or all of them 
are diverted away from the phosphor. 

In a typical design to reduce the 
adverse effect of the fringing magnetic 
field, the pole pieces of the magnetic 
sector are modified to configure the 
fringing field more favorably, and the 
phosphor-coated fiber-optic plate is tilt- 
ed with respect to the focal plane. 
Unfortunately, these corrective mea- 
sures distort and dislocate the focal 
plane in relation to the phosphor, 
thereby distorting the mass-spectral 
image and degrading its resolution. 


This completes the description of a 
conventional ion detector. 

In an ion detector according to the 
proposal, the effect of the fringing 
magnetic field would be reduced by 
reducing the width of the MCP/phos- 
phor gap to about 25 to 100 pm (see 
figure). To prevent electrical break- 
down in this small gap, the electron- 
accelerating potential would have to be 
reduced correspondingly, giving rise to 
a phosphor that could be excited by 


electrons impinging with correspond- 
ingly lower kinetic energy. (The reduc- 
tion in kinetic energy would increase 
the sensitivity of electron trajectories to 
the magnetic field, but this increase 
would be more than offset by the 
reduction in sensitivity afforded by nar- 
rowing the gap.) 

One suitable phosphor would be 
ZnO:Zn, in which phosphorescence 
can be excited by electrons at 50 to 500 
eV. Moreover, ZnO:Zn inherently con- 
tains oxygen vacancies that make it 
electrically conductive, and the con- 
ductivity could be increased by mixing 
in SnO. Therefore, no aluminum coat 
would be needed. A transparent con- 
ductive layer of indium tin oxide (ITO) 
was layered on the fiber-optic plate 
prior to the deposition of phosphor 
thereon. The optimum ITO layer thick- 
ness is about 50 ohms per square. ITO 
is connected to ground for providing 
the electrons a path to ground. 


Because it would be relatively insen- 
sitive to the fringing magnetic field, it 
would not be necessary’ to tilt the detec- 
tor away from the focal plane, nor 
would it be necessary to modify the 
pole pieces. Thus, the overall design 
would be simplified, and the magnetic 
sector and the ion detector could be 
assembled and operated in the config- 
uration that minimizes the distortion 
and maximizes the resolution of the 
mass-spectral image. 


This work was done by Mahadeva P. 
Sinha of Caltech for NASA's Jet Propul- 
sion Laboratory. For further information , 
access the Technical Support Package 
(TSP) free on-line at www.nasatech.com 
under the Physical Sciences category , or cir- 
cle no. 182 on the TSP Order card in this 
issue to receive a copy by mail ($5 charge). 

In accordance with Public Law 96-517 , 
the contractor has elected to retain title to 
this invention. Inquiries concerning rights 
for its commercial use should be addressed 
to: 

Larry Gilbert, Director 
Technology Transfer 
California Institute of Technology 
Mail Code 315 -6 
Pasadena, CA 91125 
(818) 395-3288 

Refer to NPO-19787, volume and num- 
ber of this Laser Tech Briefs issue, and the 
page number. 



This Improved Ion Detector for a mass spectrometer would feature a narrow MCP/phosphor gap and 
a low-excitation-energy, electrically conductive phosphor. 
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Laser-Based 

Coatings Removal Workstation 

The system enables dry, no-chemicals removal 
of coatings from parts, reducing damage and 
waste volume. 

F2 Associates Inc., Albuquerque, New Mexico 

The government is funding the development of new technol- 
og)' for the removal of lead-based paint, other rad-contaminated 
hydrocarbon-based coatings, and metallic coatings from various 
kinds of substrates. Some work is oriented toward decontamina- 
tion and decommissioning (D&D) of nuclear facilities; other 
work is oriented toward removal of coatings on aircraft parts for 
inspection for microcracks. F2 Associates has contracts from the 
Department of Energy and the U.S. Air Force/SERDP to devel- 
op industrial-scale systems for both kinds of work. Goals include 
(1) automation using robots; (2) capture and filter all removed 
material; (3) clean out surface pores; (4) no mechanical, ther- 
mal, or chemical damage to the substrate; (5) eliminate use of 
chemicals, reduce waste volume, and enhance worker safety. 

In the process of developing these larger systems, a small 
system was built for testing to determine the proper laser 
parameters for various coatings on various substrates. That 
small system is now ready for commercialization for decoat- 
ing small parts. It consists of a 150-W (average power) pulsed 
C0 2 laser, a short beam delivery into a "fume hood," vacuum 
and filtration (HEPA and charcoal) for the hood to handle 
all particulates, gases, and vapors, an X-Y translator for scan- 
ning (moving) the parts in front of the laser beam for 
decoating, and laser eye protection. 

The system is especially good at removing hydrocarbon-based 
coatings like lead-based paint, epoxy, oil-based paint, inks, etc. 
These can be removed a thin layer at a time if desired. And the 
laser parameters are such that binders like linseed in lead-based 
paint are reduced to simpler-molecule gases and vapors that 
can be filtered and released, resulting in waste volume reduc- 
tion and saving on disposal costs. 

As one example, the Department of Defense is refurbishing 
circuit cards that are potted in a type of epoxy. The potting 
must be removed, the backside contacts desoldered, and the 
components tested to find, remove, and replace the defective 
one(s), and then they must be repotted. Currently the decoat- 
ing is done with hazardous chemicals that the EPA wants 
phased out, and decoating-process damage levels are notice- 
able. The following process has been demonstrated with the F2 
system: Dry-decoat (laser-ablate) only the potting on the back of 
the card, and test to find the defective component. Turn the 
card over, depot only that component, and remove and replace 
it. Then spot-repot the front and repot the back. The process is 
dry, uses no chemicals, and is done in a filtered chamber. 

There are many other applications. F2 invites prospective 
customers to bring in samples for testing. The unit can be cus- 
tomized in size of the fume hood, part-holder, scan 
speed/mode, and on-target laser power density for individual 
needs, using commercially available components. 

This work was done by a team of employees of ¥2 Associates Inc. 
Technology base work was supported by the Dept, of Energy (contract 
DE-AR21-94MC30359 ; S. Bossart, COR, METC), the U.S. Air 
Force/SERDP (contract F33615-95-R-5515, M. Waddell, COR, 
WL/MTPN), and Los Alamos National Laboratory (Tech 
Assistance Grant). F2 has filed provisional patent applications for key 
components in the system. Inquiries regarding commercialization 
should be directed to Ms. Joyce Freiwald, President , F2 Associates , 
14800 Central Ave. SE, Albuquerque, NM 87123; (505) 271-0260; 
FAX (505) 271-1437. 



i» Affinity 


product informat on 

(603) 539-36001 
FAX: (603) 53' 
POBox 1000, 
Ossipee, NH| 



Compact size, savins up 
to 50% amount of space 

C» Modular desisn with 
unrestricted access to 
all components 

^ Easy to maintain with 
lift-off bonnet 

(» Capacities from 1 kW to 
lOOkW 

Temperature, flow, and 
level alarms 

C, OEM and special 
configurations 


For More Information Circle No. 454 


Measure surface stress 
and retained austenite 


NONDESTRUCTIVE RESIDUAL STRESS ANALYSIS 
SYSTEMS AND SERVICES . 



T TEC Model 1630-3 Series Stress Analyzer 

Designed for use on the factory floor or in the laboratory. 
X-ray diffraction technique, no destructive sectioning. 


▼ TEC Stress Services Group 

Fast, accurate analysis performed in our lab or at your site. 
Residual stress analysis and retained austenite analysis. 

PRODUCTS and LAB SERVICES 
= m~~ 10737 Lexington Drive, Knoxville, TN 37932 

http://www/tecstress.com/tec 

423-966-5856 fax: 423-675-1241 
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Monolithic Silicon Optics for Imaging Infrared Spectrometer 

Advantages would be ruggedness, compactness, and light weight. 

NASA’s Jet Propulsion Laboratory , Pasadena, California 


The three optical components of a 
proposed imaging spectrometer for 
wavelengths > 1.1 pm would be made 
from two blocks of silicon, which would 
then be joined into a single piece. The 
resulting spectrometer optics would be 
a compact, lightweight unit that would 
remain permanently aligned, even 
when exposed to substantial shock and 
vibration. 


The optical components would be a 
collimating Fresnel lens, a focusing 
Fresnel lens, and a diffraction grating. 
These components would be fabricated 
by machining the required mating 
alignment features and optical surfaces 
on the two blocks of silicon: On one 
block, the diffraction grating would be 


micromachined into one face, and the 
focusing Fresnel lens would be micro- 
machined or diamond-turned into the 
opposite face (see figure). The collimat- 
ing Fresnel lens would be microma- 
chined or diamond-turned into one 
face of the other block. Optionally, the 
diffraction grating could be coated with 
metal for use in a reflection mode. 

After fabrication, the two blocks 


would be subjected to a process that is 
reminiscent of both electroplating and 
diffusion welding and that works only 
for silicon: The pieces would be placed 
in contact with alignment features, 
mated, then heated in an oven while a 
small electric potential was applied 
between them. This process would bond 


the two blocks into one piece. 

Because micromachining could be 
used, the spectrometer could be made 
rather small. .Another advantage of the 
rugged, unitary, compact structure is 
that the optics could easily be cooled to 
reduce background radiation. 

This work was done by Paul K. Henry 
and Gregory H. Bearman of Caltech for 
NASA’s Jet Propulsion Laboratory. For 


further information, access the Technical 
Support Package (TSP) free on-line at 
www.nasatech.com under the Physical 
Sciences category , or circle no. 183 on the 
TSP Order card in this issue to receive a 
copy by mail ($3 charge). 

NPO-1 9346 



The Optical Surfaces Would Be Micromachined or diamond-turned into two blocks of silicon, which would then be bonded into one piece. 


Noncontact Determination of Wave Velocities in CMC Plates 

Changes in mechanical properties could be measured during fabrication, testing, or operation. 

Lewis Research Center, Cleveland, Ohio 


A noncontact technique for measur- 
ing acoustic velocities in a plate speci- 
men of a ceramic-matrix composite 
(CMC) material is undergoing develop- 
ment. Plate wave analysis has shown that 
acoustic velocities are indicative of some 
mechanical properties of the material — 
specifically, stiffness moduli. By making 
it possible to measure such velocities 
nondestructive^ and without direct 
mechanical contact, the present tech- 
nique could prove useful in such tasks as 
measuring changing mechanical prop- 
erties during thermomechanical testing 
or monitoring otherwise inaccessible 
structural components during use to 
obtain indications of deterioration. 

Though the implementation of the 
technique involves some moderately 
complex electronic signal and data pro- 


cessing, the basic principle of the tech- 
nique is simple: One uses a pulsed beam 
from a neodymium: yttrium aluminum 
garnet (Nd:YAG) laser to excite an 
acoustic pulse at one end of a plate spec- 
imen, and uses an air-coupled, focusing 
piezoelectric transducer to measure the 
acoustic signal at some other position 
along the specimen (see figure). The 
output of the transducer is digitized and 
analyzed to identify pulses that indicate 
arrival of the initial acoustic pulse and 
subsequendy of echoes. This analysis is 
aided by a trigger signal supplied by a 
laser-pulse-energy sensor; this signal pro- 
vides a time reference for measuring 
pulse delays, which, in turn, are used to 
calculate velocities. 

One acoustic velocity of particular 
interest is the velocity of the first anti- 


symmetric plate wave mode. In previous 
studies, this mode has been shown to 
dominate the frequency spectra of the 
acoustic signals in CMC plate speci- 
mens. The velocity is sensitive to the 
shear and flexure moduli of materials; 
in the case of reaction-bonded silicon 
nitride composite materials, it is also 
sensitive to the fiber/matrix interfacial 
shear strength. 

The feasibility of this noncontact 
technique was demonstrated in experi- 
ments on 20-percent-porous SiC/SiC 
composite tensile specimens with three 
different fiber layups. The shear-wave 
velocities of the specimens as deter- 
mined by this technique were found to 
be approximately in agreement with 
shear-wave velocities measured with 
contact ultrasonic transducers. 
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Propagation Path for Times of Arrival of 

Lowest Antisymmetric Initial Pulse and Echoes at 

Plate Wave Mode Focal Spot 


A Laser Pulse Is Applied to one end of a plate specimen to generate an acoustic pulse, which then 
gives rise to acoustic waves that propagate along the plate and are reflected at the ends. The acoustic 
signal is sampled at one spot by use of an air-coupled, focusing transducer. 


A side effect of interest in its own right 
was observed during the experiments: 
Repeated laser pulsing at the same loca- 
tion led to deterioration of the ultrason- 
ic signal, though the signal recovered 
after about 24 hours. The mechanism of 
the deterioration was initially conjec- 
tured to be evaporation of a regenerat- 
ing surface layer (possibly from water 
vapor) that is necessary for transforming 
the laser energy to ultrasonic energy. 
However, attempts to accelerate recov- 
ery by applying water were unsuccessful. 

This work was done by Harold E. Kautz of 
Lewis Research Center. For further infor- 
mation i, access the Technical Su/iport Package 
(TSP) free on-line at www.nasatech.com 
under the Physical Sciences category, or circle 
no. 184 on the TSP Order card in this issue 
to receive a copy by mail ($5 charge). 

Inquiries concerning rights for the commer- 
cial use of this invention should be addressed 
to NASA Ijewis Research Center, Commercial 
Technology Office, Attn: Tech Brief Patent 
Status, Mail Stop 7-3, 21000 Brookpark 
Road, Cleveland, Ohio 44135. Refer to LEW- 
16479. 
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SPECIALTY 
OPTICAL FIBERS 
AND BRAGG 
GRATINGS 

16-page brochure provides an 
overview of the fiber Bragg grat- 
ings. specialty fibers, and com- 
ponents available from 3M 
Specialty Optical Fibers. Specialty fibers include 
polarization-maintaining, polarizing, and low-wave- 
length single-mode; multimode fibers and assem- 
blies in core sizes up to 1 .5 mm, including polvimide- 
coated and hard-clad silica. 3M Specialty Optical 
Fibers, 420 Frontage Rd., West Haven. CT 06516; 
(203) 934-7961; Fax; (203) 932-3883; E-mail: sgambi- 
no@mmm.com 

3M Specialty Optical Fibers 

For More Information Circle No. 470 




NEW QUALITY, 
AFFORDABLE LASER 
LINE PROJECTOR 


Lasiris introduces the new LC 
series laser line generators with fixed pattern heads 
and factory-set focus adjustment Now you can get our 
renowned quality in a better-priced laser. The LC 
series laser features: uniform (non-Gaussian) intensity 
distribution; ultra-thin line down to 25 mm; over tem- 
perature and over voltage protection; ESD protection 
to more than 8000 V; CDRH and IEC compliance, all 
in a compact, rugged design. Lasiris Inc., 3549 Ashby. 
St-Laurent Quebec. Canada H4R 2K3. Tel 1-800814- 
9552 or (514) 3351005; Fax: (514) 3354576; E-mail: 
sales@lasiris.com; Internet http://www.lasiris.com 

Lasiris 


For More Information Circle No. 471 



SPECIALTY SILICA/ 
SILICA FIBERS 

Multimode, single-mode, step 
index, graded index. Solar- 
i/ation resistant and fluores- 
cence-quenching fiber. FDA- 
certified assembly division man- 
ufactures fiber optic assemblies 
for medical, telecom, mass 
memory/ data storage, laser, spectroscopy, industrial 
and hi-temp markets. Micro/macro photonics pack- 
aging. V-grooves, MxN arrays, gold tip/lenscd fiber, 
gold and aluminum metallized fiber. Fiberguide 
Industries. 1 Bay St.. Stirling. NJ 07980; (908) 647- 
6601; Fax: 905647-8464; http://www.fiberguide. 
com 

Fiberguide Industries 

For More Information Circle No. 472 
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LASER DYES 

Wit h Exciton, you get a 
specialized team of pro- 
fessionals knowledge- 
able in the field of laser 
dyes. Since more than 
one dye may cover a 
given spectral region, 
we provide the latest 
information concern- 
ing the best dye selec- 
tion for a specific laser 
system and application. 
Exciton Inc., PO Box 
31126. Overlook Sta- 
tion, Davton, OH 45437; 
Tel: 937-252-2989. 



Exciton Inc. 

For More Information Circle No. 473 


LIGHT 

MEASUREMENT 
CATALOG 

International Light ofTers 
their latest version full-line 
catalog describing light mea- 
surement instrumentation, 
applications, and basic con- 
cepts of Radiometry/ Photometry. Many new prod- 
ucts are introduced covering a wide range of UV-VI5 
IR applications. All technical details such as spectral 
and spatial responses, measurement ranges, and 
descriptions have been either updated, enlarged, or 
expanded in scope. International Light, Inc., 17 Graf 
Rd., Newburvport. MA 019504092; (508) 4655983; 
Fax (508) 462-0759; E-mail: ilsales@intllight.com; 
Internet: http: //www.in iMighi.com 

International Light 

For More Information Circle No. 474 




IMPROVE 
ANY FUZZY 
PROBLEM 
WITH 
APART! 


» World’s leading 
stray light program! • Improve your signal-to-noise 
ratio (SNR) in any optical system. • Optimize vour 
contrast/ detection on any ground- or space-based 
system • Specify your surface quality' and BRDF 
from a full coating library. • Calculate ghost, glints, 
and particle problems before they happen. Breault 
Research Organization Inc., 6400 East Grant Rd., 
Ste. 350. Tucson. AZ 85715; Tel: (800) 882-5085 or 
(520) 721-0500; FAX: (520) 721-9630. E-mail. 
sales@breault.com; http:/ /www.breaulLcom 

Breault Research Organization Inc. 

For More Information Circle No. 475 
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NEW PRODUCTS 


Product of the Month 

PC Laser Beam Analyzer 

Spiricon. Logan, UT, says the just released LBA-300PC laser beam 
analyzer Version 1 .2 incorporates a number of features for higher 
performance. Chief among these, according to the company, is the 
patented Ultracal automatic calibration technique, which sets the 
baseline of the camera precisely at zero, and saves negative num- 
bers for use in precise beam calculations. Spiricon says this makes 
the LBA-300PC the onlv commercial-grade camera system able to 
make second moment beamwidth measurements, the new ISO 
standard. This version runs under the 32-bit mode of Windows 
95B, which speeds up beam profile access and processing. Another 
new feature is beam convolution, enabling the user to remove 
noise from both the beam view and beam calculations. Resolution 
is selectable from 512-X-480 down to 16-X-15, in steps of 2. 

For More Information Circle No. 793 



Handheld Infrared 
Thermometer 
The Model 425250 handheld 
infrared thermometer available 
from Extech. W'altham, MA, 
combines noncontact infrared 
temperature measurements 
and contact Type K measure- 
ments in one instrument. Surface readings range 
from 14 to 662’F (-10 to 350’C), with 0.1/1* resolu- 
tion providing more precision in low ranges. Wide 
emissivity adjustment of 0.1 to 0.95 accommodates a 
large number of applications, according to Extech. 
Features include a selectable Centigrade/Fahrenheit 
temperature units, Record/Recall of Min/Max read- 
ings, relative temperature measurement display, and 
Data Hold. Price is $299. 

For More Information Circle No. 795 

Fiber Optic 
Oxygen Sensor 
Suitable for on-line, labora- 
tory, or field applications, 
the spectrometer-coupled 
fiber optic oxygen sensor 
from Ocean Optics, 
Dunedin, FL, prorides real- 
time full spectral analysis of 
dissolved or gaseous oxy- 
gen concentration. It con- 
sists of a fiber fluorescence 
probe with a thin-film coating on its tip, and a blue 
LED as the excitation source. Ocean Optics’ S2000 
miniature fiber optic spectrometer, with a 550-nm cut- 
off filter, and Wlndows<&-based software complete the 
system. The sensor costs less than $3000. 

For More Information Circle No. 798 

Custom 
Precision 
Micro-Optics 

Bern Optics, East- 
hampton, MA, 
introduces a new 
line of custom 
micro-optics, 
some as small as 0.19 mm in diameter. The lens- 
es can be fashioned from virtually any glass 
type, the company says, and are virtually chip- 
free. Radius, center thickness, and diameter 
can be held to 10-micron tolerances. Bern says 
that innovative manufacturing techniques 
insure tilt-free and concentric lenses. Custom 
reflective and antireflective coatings are also 
available. 

For More Information Circle No. 801 






Polarized Helium 
Neon Lasers 
The new line of 35-mW’+ 
helium neon lasers from 
Melles Griot, Irvine, CA, 
comes in a rugged rectangu- 
lar exoskeleton housing designed for better power sta- 
bility and repeatable performance. The 05 LHP 928 
linearly polarized and 05 LHR 928 randomly polar- 
ized lasers are intended to be drop-in replacements 
into OEM systems with universal mounting slots and 
industry-standard 50.8-mm beam delivery optical axes 
without system modification. Using the company’s 
hard-sealed internal cavity mirror construction, 
Melles Griot suggests the lasers for high-speed laser 
printing, Raman spectroscopy, long-haul fiber break 
testing, holography, and other applications. 

For More Information Circle No. 796 



Compact 
Motor Polygon 
Assembly 

Lincoln Laser, Phoe- 
nix, AZ, says its 
MPC-32 scanner is 
the smallest of its 
type on the market, 
at about one quarter the size of standard motor 
polygon assemblies. It incorporates the company’s 
patented air bearing. Speed range is 16,000-32,000 
rpm, and speed stability <0.015 percent over 1000 
revolutions. Among features of the MPC-32, the 
company says, are low cost resulting from the inte- 
gration of the polygon and the drive system, and 
greatest mean time between failures in the scan- 
ner’s class. 

For More Information Circle No. 799 



Solid-State 
Deep-UV Laser 
Lambda Physik, Ft. 
Lauderdale, FL, is 
offering the Star- 
Line™ 266 fre- 
quency-quadru- 
pled diode-pumped Nd:YAG laser that delivers 1 W r 
average power at 266 nm at repetition rates up to 1 
kHz. The company says that the laser combines the 
high peak power of Q-switched N'drYAG technology 
with the high duty cycle of laser diode pumping. Its 
1.5-mJ 10-nsec pulses allow for efficient pumping of 
nonlinear processes. Pulse-to-pulsc stability is better 
than 1.5 percent. The output beam is TEM^, and 
divergence is 0.5 mrad, permitting tight focusing for 
nonlinear excitation or fine micromachining. 

For More Information Circle No. 802 


Fiber-Pigtailed 
Laser Systems 
Blue Sky Research, 
Santa Cruz, CA, and 
Point Source Ltd. of 
the UK are coproduc- 
ing a line of fiber-pig- 
tailed diode laser systems called FiberBrite.™ 
CircuLaser™ diodes from Blue Sky Research are 
coupled into single-mode fibers and assembled by 
Point Source Ltd. Options include bare, collimating, 
or focused outputs, and power supplies. Blue Sky 
Research says that the system produces a circular 
beam with a true Gaussian intensity’ distribution 
across the wavefront, eliminating the need for spatial 
filters. Output powers at 635 nm include 3, 6, 9, and 
12 mW, and at 670 nm 3, 6, and 18 mW. 

For More Information Circle No. 794 

Piezoelectric 
Tip/Tilt Platform 

Polytec PI, Auburn, MA, 
introduces the S-340 
piezoelectric tip/tilt 
platform for fast laser- 
beam steering and im- 
age stabilization. Accom- 
modating mirrors and 
optics up to 3 in. in diameter, they can be operated in 
step or continuous mode. Tilting range for both axes 
is +/-1 mrad at 0-100-V operating voltage. The S-340 
has two piezo actuators and LVDT sensors per axis 
assure maximum temperature stability and less than 1 
prad resolution and repeatability. The resonant fre- 
quency’ of 1.4 kHz allows for step response on the 
order of 1 ms open-loop and 3 ms closed-loop. 

For More Information Circle No. 797 

Sapphire- 
Envelope 
Flashlamps and 
Arc Lamps 

Now available from 
ILC Technology 
Inc., Sunnyvale, CA, 
are sapphire-enve- 
lope linear flash- 
lamps and continuous-wave arc lamps. The company- 
says the lamps’ long lifetimes are due to less devitri- 
fication, that they can withstand high internal pres- 
sures over a broad range of temperatures, are capa- 
ble of high UV transmission, and have rugged seals. 
They’ are suggested for use in multicavity and multi- 
kilowatt lasers, UV curing, photolithography, and 
sterilization. 

For More Information Circle No. 800 






Laser Diode 
Controller 

The Laser Test 22 from 
EXEO E.O. Engineering, 
Vanier, Quebec, Canada, is 
called by the company the 
most powerful laser controller system of its kind 
available. EXFO says that its highly stable current 
safely drives all common laser diodes, such as 
Butterfly, DIL, and TOCAN, over a temperature 
range of -50 *C to +199 'C. With an RS-232 or IEEE 
interface, the device can be connected to a PC or an 
EXFO IQ-200 optical test systems, and is compatible 
with the EXFO VCALC and VBURN software appli- 
cations used to plot device characteristics and calcu- 
late typical parameters such as threshold current and 
serial resistance. 

For More Information Circle No. 803 
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$ Magnetron-Sputtered Solid Lubricant for High-Temperature Use 

This material is a valuable addition to the *“212” product line. 

Lewis Research Center, Cleveland, Ohio 


“MS-212” denotes a magnetron-sput- 
tered composite solid material that is 
self-lubricating at temperatures up to 
about 800 °C. Similar materials that 
been reported previously in NASA Tech 
Briefs include PS-212 (deposited by plas- 
ma spraying), PM-212 (made by powder 
metallurgy), and EX-212 (a variant of 
PM-212 formed by extrusion). All of the 
“‘2 12” materials have the same average 
chemical composition and are made 
from the same ingredients: 70 weight 
percent metal-bonded chromium car- 
bide, 15 weight percent silver, and 15 
weight percent of a eutectic mixture of 
barium and calcium fluorides. 

MS-212 was developed for applications 
in which solid PM-212 bearings cannot 
be used and there are requirements for 
solid lubricant coats that conform closely 
to the topographies of substrates and are 
thinner than the coats customarily pro- 
duced by plasma spraying. Both PM-212 
and PS-212 have relatively coarse 
microstructures with segregation of phas- 
es; thus, they are not suitable for making 
thin conformal coats. Moreover, PM-212 
and PS-212 must be machined to final 
dimensions. On the other hand, MS-212 
in the as-deposited condition has the req- 
uisite homogeneity and smoothness (see 
figure), and can be used without machin- 
ing or surface finishing. 

The friction and wear properties of 


MS-212 were evaluated in tests in which 
hemispherically tipped pins were slid on 
disks while pressing against the disks 
with knowm forces. Some of the pins 
were made of aluminum oxide, others of 
a cobalt-base alloy. Some of the disks 
were made of a soft aluminum alloy, oth- 
ers of a nickel-base turbine alloy. Some 
of the disks of each alloy were left bare, 
while others of each type were coated 
with MS-212. The tests with aluminum 
disks were performed at ambient tem- 
perature, while the tests with nickel-alloy 
disks were performed at temperatures 
from ambient to 800 °C. 

The following are some of the conclu- 
sions drawn from the results of the tests: 

• In sliding against both cobalt-alloy and 
aluminum oxide pins, the aluminum- 
alloy disks coated with MS-212 exhibit- 
ed less friction and greater resistance to 
wear than did the bare aluminum-alloy 
disks. The MS-212 coatings also pre- 
vented the severe galling typical of alu- 
minum in sliding tests. However, the 
lubricating property of MS-21 2 on a soft 
metal like this aluminum alloy is load- 
limited in the sense that at high applied 
load, the soft substrate material de- 
forms plastically, with resultant cracking 
and spalling of the hard MS-212. 

• In sliding against cobalt-alloy pins at 
ambient temperature and at 350 °C, 
and in sliding against aluminum oxide 


pins at all test temperatures from 25 to 
800 °C, the nickel-alloy disks coated 
with MS-212 exhibited less friction 
than did the bare nickel-alloy disks. 

• At temperatures of 25 and 350 °C, the 
alumina pins that were slid against nick- 
el-alloy disks with 20-pm-thick coats of 
MS-212 exhibited less wear than did the 
alumina pins that were slid against bare 
nickel-alloy disks. However, at tempera- 
tures of 600 and 800 °C, the alumina 
pins that were slid against the 20-pm- 
MS-212-coated disks exhibited some- 
what more wear than did the alumina 
pins that were slid against bare nickel- 
alloy disks; this result has been tenta- 
tively attributed to the formation of 
lubricous oxides on the nickel-alloy 
disks at these high temperatures. 

This work was done by Harold E. Sliney of 
Lewis Research Center and Richard Soltis 
of Omni Corp. For further information, access 
the Technical Support Package (TSP) free on- 
line at www.nasatech.com under the 
Materials category , or circle no. 122 on the 
TSP Order Card in this issue to receive a copy 
by mail ($5 charge). 

Inquiries concerning rights for the com- 
mercial use of this invention should be 
addressed to NASA I^ewis Research Center, 
Commercial Technology Office, Attn: Tech 
Brief Patent Status, Mail Stop 7-3, 21000 
Brookpark Road, Cleveland , Ohio 44135. 
Refer to LEW-16396. 



MS-212 As Deposited appears homogeneous, with no distinguishable grain boundaries or segregation of phases. On the other hand, PM-212 exhibits seg- 
regation of components and has a grainy surface, even after diamond grinding. 
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9 Small, High-Torque Reaction/ Inertia/Momentum Wheel 

The design provides high torque with reduced weight and improved balance. 

Goddard Space Flight Center, Greenbelt , Maryland 


A design for a reaction/inertia/ 
momentum wheel differs from older 
designs by incorporating features to pro- 
vide high torque with virtually no 
increase in weight or size. This wheel is 
also capable of meeting stringent 
dynamic balance requirements. Or- 
iginally designed for use as parts of atti- 
tude-control systems of spacecraft, this 
and older reaction/inertia/momentum 
wheels could also be used on Earth — 
for example, to aim optical instruments 
that are carried aboard moving bases 
like aircraft, ships, or land vehicles. 

The term “reaction/inertia/momen- 
tum” is used here to reflect the fact that 
machines of this type have been called 
“reaction wheels,” “inertia wheels,” and 
“momentum wheels” on different occa- 
sions and because each of these terms 
represents an aspect of the basic princi- 
ple of operation. The major functional 
block of a reaction/inertia/momentum 
wheel is a flywheel driven by an electric 
motor equipped with Hall-effect sensors 
for measuring its shaft angle and speed, 
and with its axis of rotation coincident 
with that of the instrument to be aimed. 
To initiate rotation of the instrument 
toward a commanded angular position, 
an attitude-sensing-and-control subsys- 
tem causes the motor to apply a torque 
to the flywheel; the rotational inertia of 
the flywheel reacts against the torque, 
applying an equal and opposite torque 
back through the motor to the instru- 
ment, and angularly accelerates the 
instrument in the commanded direction 
at the commanded rate. The term 
“momentum” refers to the angular 
momentum that is stored in the rotation 
of the flywheel. 

The figure presents simplified 
meridional-plane cross sections of a 
typical older reaction/inertia/momen- 
tum wheel and of the present improved 
version. Whereas the flywheel in the 
older version is mounted on the shaft 
at an intermediate position between 
the bearings, the flywheel in the pre- 
sent version is mounted in cantilever 
fashion at the tip of a portion of the 
shaft that protrudes beyond one of the 
bearings. The different configuration 
for supporting the flywheel in the pre- 
sent version makes it possible to use a 
smaller and less massive housing to 
support the bearings. As a result, the 
torque-to-weight ratio in the present 
version is about 50 percent greater 
than that of the older version. 


In the older version, the flywheel is 
inaccessible once it is mounted on the 
shaft; therefore, the flywheel must be 
balanced before installing it on the 
shaft, and there is no way to correct for 
any residual imbalance in the shaft itself, 
or for misalignment between the fly- 
wheel and shaft. In the present version, 
the flywheel is still accessible for balanc- 
ing when it is mounted on the shaft; con- 


sequently, it is possible to balance the 
mounted flywheel to compensate more 
precisely for imbalance in the entire 
rotating mass to minimize vibrations 
during operation, which reduces space- 
craft jitter. 

The bearing lubricant in the present 
version is chosen with regard to require- 
ments to minimize leakage, evaporation, 
and frictional torque. It is desirable to 
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minimize frictional torque not only to reduce the power need- 
ed to maintain a steady speed but also to minimize headng, 
which accelerates degradation of the bearings and other com- 
ponents. After tests of many different lubricants, the one that 
was chosen is a diester-based grease that contains a lithium- 
based-soap additive and that has been filtered to remove all 
particles larger than 10 pm. The choice of a grease is contrary 
to the tendency to choose an oil on the basis of the intuitive 
(but in this case incorrect) expectation that the lower viscosity 
of an oil would result in less bearing friction. An additional 
advantage of this choice is that there is no need for the extra 
seals, channels, and reservoirs that would be necessary to con- 
tain an oil, and the difficulty and cost of fabrication are 
reduced accordingly. 

This work was done by Charles Edward Clagett of Goddard Space 
Flight Center. For further information, access the Technical Support 
Package (TSP) free on-line at www.nasatech.com wider the Materials 
category, or circle no. 112 on the TSP Order Card in this issue to 
receive a copy by mail ($5 charge). 

This invention is owned by NASA, and a patent application has 
been filed. Inquiries concerning nonexclusive or exclusive license for its 
commercial development should be addressed to the Patent Counsel, 
Goddard Space Flight Center; (301) 286-7351. Refer to GSC-13649. 


9 Cheaper Fillers for Titanium 
Aluminide Welds 

High-aluminum titanium aluminide powder 
is supplied in titanium tubes. 

Lewis Research Center, Cleveland, Ohio 

Tubes of welding filler material for fabrication and welding 
of gamma titanium aluminide (y-TiAl) -based alloys can now 
be made at about one-tenth the unit cost of the filler rods 
used previously. Heretofore, welding filler metals with com- 
positions matched to those of y-TiAl-based alloys could be 
made only by coextrusion, using canned assemblies of cast 
rods and/or ingots. This type of processing is very' expensive, 
resulting in a cost (in 1995 prices) of about $1,500 per pound 
($3,300 per kilogram) of filler thus produced. 

The present, cheaper filler material is produced in an 
adaptation of a process that has been used previously to 
make steel and nickel tubes filled with powders of hard-fac- 
ing metals. A titanium strip is passed through a machine that 
forms it into a trough of U-shaped cross section. The trough 
is pulled through a hopper, from which the trough is filled 
with titanium aluminide powder with a high aluminum con- 
tent such that the overall composition of the trough and its 
contents is that of the required yTiAl-based alloy. The pow- 
der-filled trough is formed into a tube by overlapping the 
edges of the U, then the resulting powder-filled tube is 
drawn to the desired diameter for use in welding. When the 
filler is subsequently fused into a weld, it forms an alloy of 
the required composition. 

This work was done by Thomas f. Kelly and Curtiss M. Austin of 
General Electric Co. for Lewis Research Center. For further infor- 
mation, access the Technical Support Package (TSP) free on-line at 
www.nasatech.com under the Materials category, or circle no. 102 on 
the TSP Order Card in this issue to receive a copy by mail ($5 charge). 

Inquiries concerning rights for the commercial use of this muni- 
tion should be addressed to NASA Lewis Research Center, 
Commercial Technology Office, Attn: Tech Brief Patent Status, Mail 
Stop 7-3, 21000 Brookpark Road, Cleveland , Ohio 44135. Refer to 
LEW-16178. 



Get your product line in sync 
with custom OEM timing solutions. 

Mime-Version: 1.0 
To: jkirk, Senior Engineer 
From: mscotty, Systems Engineer 
Date: 04/10/97 19:13:54 PM 
Subject: HELP! 

Our new applications need different timing 
solutions: chip sets for our embedded boards, 
plug-in bus-level modules, network synchroniz- 
ation instruments. Who does good custom work? 

Better yet, is there a single source of supply? 

To: mscotty. Systems Engineer 
From: jkirk. Senior Engineer 
Date: 04/11/97 00:22:47 AM 
Subject: Re: HELP! 

You bet! Check out Datum's wide range of custom 
OEM timing solutions B www.datum.com 

Custom OEM Modules from Datum. 
The value-added approach to 
synchronization. 

Get the facts. 

Call 1-800-348-0648 

for the free application note. 


For nearly three decades, Datum Inc has created real- 
world time & frequency solutions for the most rigorous 
military and telecom applications worldwide. Today, as 
the largest provider of precision timing products, we offer 
our customers a wealth of technical knowledge and 
resources to solve a broad spectrum of everyday problems. 


0 Datum inc 

THE MASTERS OF TIME 

tel 408 578 4161 • fax 408 578 4165 
www.datum.com • e-mail sales@datum.com 
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Are you power hungry, performance-ob 


You're just our type. 


1 997 Compaq Compute Corporation. All rights reserved Compaq registered U S Pateni and Trademark Otftce The Into) Inside Logo and Pent turn are registered trademarks and MMX is a trade mar* Q t 
Intel Corporation. All ottier brands and product names are trademarks or regir.tetpd trademarks o! thee respective companies In Canada, we can be reached at 1 800 5671616 



Introducing the new expanded 
family of Compaq Professional 
Workstations. The 5000, 6000, 
and 8000 series are powerful 
Windows NT -based systems 
that not only outperform other 
industry- standard workstations, 
but most UNIX systems as well. 
Interested in faster time to market? Our innova- 
tive Highly Parallel System Architecture gives you 
advanced multiprocessing so you can utilize up 
to two Pentium II processors or four Pentium Pro 
processors. The dual PCI buses give you parallel 
access to peripheral devices and our dual memory 
controllers provide you with bandwidth that's two 
to four times faster (l.06GB/s) than competitive 
Intel-based workstations. These industry-standard 
Compaq workstations are optimized to run pre- 
mier engineering applications like Pro/ENGINEER, 
I DEAS Master Series, Unigraphics, AutoCad, Solid- 
Works 97 and MicroStation. And your choices don't 
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stop there. We are forging new partnerships with 
leading CAE application vendors like Altair Com- 
puting Inc., ANSYS Inc., Fluent Inc., The MacNeal 
Schwendler Corp., and Mechanical Dynamics Inc. It 
all comes down to this. You want power. You want 
performance. You want proof. We re going to give 
them to you. Call your local Compaq Authorized 
Reseller and ask about our "try and buy" program, 
or visit us at www.compaq.com. 


COMPAQ 


For More Information Circle No. 557 





3 Automated Planning 
Software for Antenna 
Operations and 
Other Procedure 
Automation Tasks 

The Deep Space Network antenna 
operations Planner, DPLAN, automatical- 
ly generates antenna tracking plans for 
the highly sensitive radio-science and 
telecommunication antennas of the Deep 
Space Network (DSN). DPLAN accepts 
information about the equipment config- 
urations and requested tracking services 
as inputs, which it utilizes in conjunction 
with its knowledge base of antenna opera- 
tion procedures. Then by using the 
Artificial-Intelligence planning tech- 
niques of Hierarchical-task-network and 
operator-based planning, DPLAN pro- 
duces a plan (sequence) of activities to 
provide the requested services and to con- 
figure equipment for this purpose. 
Continuing efforts in the development of 
DPLAN are focused on issues of knowl- 
edge representation, reasoning about the 
relative merits of alternative plans, repre- 
sentation of information pertaining to 
real-time changes in equipment and 
requested services, and replanning 
(before or during operation) in response 
to changes in equipment, services, or eval- 
uations of alternative plans. 

DPLAN is a general-purpose planning 
engine implemented in C, which has 
been successfully applied to other proce- 
dure automation tasks, such as image 
processing. Using DPLAN for a new 
domain simply requires creating the 
appropriate knowledge base. The knowl- 
edge base consists of task decomposition 
rules and task definitions. The decompo- 
sition rules are “if-then” type rules, which 
specify how high-level abstract tasks are 
decomposed into smaller low-level rules 
or executable tasks. These rules allow for 
the creation of a modular knowledge 
base which separates abstract knowledge 
from lower-level detailed knowledge. 
Changes in the specific details of a 
domain (for example, in the DSN 
domain if a new piece of equipment were 
to be added) only affect the lower-level 
rules and do not require changes in the 
higher-level abstract rules. Additionally, 
task definitions can be specified that 
describe the preconditions and postcon- 
ditions of a given task. The preconditions 
are necessary states or events that must 
occur before the given task, and the post- 


conditions are the effects of executing 
that task. The planner then ensures that 
the preconditions are satisfied and also 
tracks the postconditions that may in turn 
be the preconditions of other tasks. 
DPLAN ’s algorithm uses both the decom- 
position rules and the task definitions to 
determine a correct executable plan of 
activities. All interactions between tasks 
are tracked, and DPLAN ensures that 
there are no conflicts in the final plan. 

This program was written by Steve Chien, 
Anita Govindjee, Tara Estlin, XueMei 
Wang, Randall Hill, Jr., and Forest Fisher of 
Caltech for NASA’s Jet Propulsion Labo- 
ratory. For further information, access the 
Technical Support Package (TSP) free on-line 
at www.nasatech.com under the Computer 
Software category, or circle no. 176 on the 
TSP Order Card in this issue to receive a copy 
by mail ($5 charge). 

This software is available for commercial 
licensing. Please contact Don Hart of the 
California Institute of Technology at (818) 
393-3425. Refer to NPO-20083. 


$ Programs Make 

Finite-Element Models 
of Spiral Bevel Gears 

POINTS/ PAT is a set of two computer 
programs that generate (1) the surface 
geometry of face-milled spiral bevel 
gears in mesh and (2) finite-element 
models suitable for three-dimensional 
contact analysis of these gears. Finite- 
element analysis of spiral bevel gears can 
be used to determine contact stresses, 
bending stresses, stiffnesses for dynamic 
analysis, load sharing, contact area, and 
thermal gradients. 

POINTS is based on the equation of 
meshing for spiral bevel gears. POINTS 
uses machine-tool settings to solve for an 
N x M mesh of points on four surfaces: 
pinion concave and convex, and gear 
concave and convex. POINTS creates an 
ASCII file containing NM points for 
each surface (A and Af are the numbers 
of node points along the length and 
height, respectively, of a tooth). 

PAT reads the ASCII file created by 
POINTS and creates a file that consists of 
a series of PATRAN input commands. 
Variables specified by the user are the 
density of the mesh on the face of a 
tooth, the number of finite elements 
through the thickness of a tooth, and the 
number of finite elements along the full 
fillet of a tooth. Full fillets are assumed to 


exist for both the pinion and the gear. 

POINTS/PAT is written in FORTRAN 
77. It has been successfully executed on 
a Sun SPARC workstation running 
SunOS 4.1.3, a Sun SPARC workstation 
running Solaris 2.5, and an SGI Indigo 2 
computer running IRIX 6.2. The stan- 
dard distribution medium for 
POINTS/PAT is one 3.5-in., 1.44MB 
diskette in MS-DOS format. Alternate 
distribution media and formats are avail- 
able on request. POINTS/PAT was 
released to COSMIC in 1996. 

This program was written by G. Bibel of the 
University of North Dakota and S. Reddy 
and A. Kumar of the University of Akron for 
Lewis Research Center. For further infor- 
mation, access the Technical Support Package 
(TSP) free on-line at www.nasatech.com 
under the Computer Software category, or 
circle no. 124 on the TSP Order Card in this 
issue to receive a copy by mail ($5 charge). 

Inquiries concerning rights for the commer- 
cial use of this invention should be addressed to 
NASA Lewis Research Center, Commercial 
Technology Office, Attn: Tech Brief Patent 
Status, Mail Stop 7-3, 21000 Brookpark Road, 
Cleveland, Ohio 44135. Refer to LEW- 1627 9. 

COSMIC, NASA’s Software 
Technology Transfer Center, has 
an inventory of over 800 software 
packages that originally were 
developed by NASA and its con- 
tractors for the U.S. space pro- 
gram. These packages have a 
wide range of applications other 
than space exploration and are 
used by industry, academic insti- 
tutions, and other government 
agencies. 

For further information about 
software available from COSMIC, 
or to receive a free diskette cata- 
log, contact COSMIC at: 

COSMIC 

The University of Georgia 

382 East Broad Street 
Athens, GA 30602-4272 

Phone: 706-542-3265 
Fax: 706-542-4807 

e-mail: 

service@cosmic.uga.edu 

WWW: 

http://www.cosmic.uga.edu 
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If FEMAP*can handle THIS team's 
modeling needs, it can handle YOURS. 


Each day visitors tour the place where the U.S. portion of 
the most ambitious space program since the Apollo 
moon landings is coming to life. 

Only a short distance away in Room 229 a 
team of engineers is looking at the Space 
Station in another way — through the eves 
of FEMAP*. 

Engineers in Huntsville were in many ways the first to 
“see” the Space Station using FEMAP to develop the 
structural design. They examine the Space Station with 
FEMAP. not directly with eyes or hands, but rather by 
interpreting the results of finite element analyses solved with 
NASTRAN and ABAQUS. 



Selected by Boeing as the primary analysis modeling system for 
the International Space Station, FEMAP affords the Huntsville 
team a complete engineering solution that is tightly 
integrated with their Windows desktop environment. 

With integrated beam, shell and solid analysis 
modeling, support for a wide range of solvers 
and flexible results processing. FEMAP 
has become the product of choice for 
professional analysis modeling 
on the desktop. 

For more information or to discuss your 
requirements with a FEMAP technical 
representative, call 610-458-3660. 



ENTERPRISE SOFTWARE PRODUCTS, INC. • 415 Eagleview Boulevard • Exton. PA 19341 USA • Tel: +1 610 458 3660 • FAX: +1 610 458 3665 • wvwv femap.com 
® FEMAP is a registered trademark of Enterprise Software Products. Inc. All other trademarks are the property of their respective owners Images courtesy of Boeing Defense and Space Group 
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0 Protocol for High-Quality Vibration Tests 

Noise is reduced, accuracy is increased, and anomalies are detected. 

Goddard Space Flight Center, Greenbelt , Maryland 


Over the years, a protocol that speci- 
fies a laboratory setup and procedures 
has been developed and used success- 
fully at Goddard Space Flight Center to 
ensure safety, consistency, and high 
quality in vibrauon tesdng. Originally 
applied to testing of space-flight hard- 
ware, the protocol could be adaptable 
to vibradon tesdng of a variety of terres- 
trial and space-flight equipment. 

The first element of the protocol is to 
install at least two control accelerome- 
ters at the structural inter- 
face between the item to be 
tested and the shaker table 
used to perform the test. 

This helps to protect the 
item against overtesung in 
case one control accelerom- 
eter fails. If two control 
accelerometers are used, 
then they are placed at 
opposite corners of the 
interface to monitor vibra- 
dons more effecdvely. When 
more control accelerome- 
ters are used, they are 
spaced evenly around the 
interface. 

The strategy implement- 
ed by the control computer 
during a test includes a pro- 
vision to use the highest of 
the readings of all the con- 
trol accelerometers, accord- 
ing to a principle of maxi- 
mum or extremal control, to 
ensure that tesdng remains 
within limits. This is another 
reason for muld pie-control 
accelerometers at various 
locadons to capture the full distribudon 
of modon and avoid being misled by 
readings taken at vibrauonal nodes. 

The second element of the protocol 
is to minimize background electrical 
noise. This can be accomplished by use 
of coaxial cable and proper isolation for 
all accelerometer channels. In general, 
noise attributable to building vibrauons 
plus electrical sources can be reduced 
to signal levels equivalent to accelera- 
tions of the order of 0.005 x normal 
Earth gravitational acceleration. 


The third element of the protocol is 
to monitor raw vibradon signals. Analog 
vibradon signals are always monitored 
by use of oscilloscopes and voltmeters. 
This practice ensures that the desired 
waveform (e.g., sine, random, or tran- 
sient) has been applied to the shaker. 
The monitored signals can also be read- 
ily interpreted as indicating such anom- 
alies as loose mechanical connections, 
stray pieces of hardware, or a malfunc- 
tion of the shaker. 


The need for such monitoring arises 
because of the fundamental nature of 
vibration analyzers (digital/analog sys- 
tems used to analyze the accelerometer 
outputs). Although most vibration ana- 
lyzers can operate in an oscilloscope 
mode, they do not usually record mea- 
surement data in a time-base format. 
Instead, they process the data and the 
processing includes averaging; this 
obscures signal features indicative of 
the anomalies mentioned above. 

The fourth element of the protocol is 


to assign separate technicians at differ- 
ent locations to the control and the 
response-data-acquisition tasks. Inas- 
much as many flight-hardware tests 
involve large complements of instru- 
mentation, this separation of tasks 
makes it possible to devote the neces- 
sary expertise and attention to each 
task. 

The fifth element of the protocol is to 
obtain further confirmation of the 
accuracy of a test. For this purpose, the 


response-data-acquisition crew also 
monitors the input vibration at each 
control location by use of a separate 
accelerometer and signal conditioner. 

This work was done by Peter Rossoni of 
Goddard Space Flight Center. For fur- 
ther information , access the Technical 
Support Package (TSP) free on-line at 
www.nasatech.com under the Mechanics 
category , or circle no. 138 on the TSP Order 
card in this issue to receive a copy by mail 
($3 charge). 

GSC-13822 


Slip Table 
(Shaker Table) 


Response Accelerometer 
(One of Several) 



‘ Input-Vibration- 
Monitoring 
Accelerometers 


for Control 


Multiple Accelerometers are used for protective redundancy, to implement a principle of extremal control, and to 
capture the full distribution of motion. The outputs of the control accelerometers are monitored by a control crew; 
those of the input and response accelerometers by the response-data-acquisition crew. 
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© Scanning Long, Narrow Cylinders 

A fixture inexpensively adapts an ultrasonic scanner to a difficult task. 

Goddard Space Flight Center, Greenbelt, Maryland 

A simple fixture gives a 
standard x-y scanner the 
ability to inspect small- 
diameter cylindrical speci- 
mens ultrasonically. Here- 
tofore, ultrasonic C-scan 
inspection of such speci- 
mens has been difficult 
because a special mechani- 
cal scanner is required to 
enable the scanning of a 
long, narrow cylinder. 

The fixture is attached to 
the y (indexing) axis of the 
scanner (see figure). The 
specimen is placed at the bot- 
tom of the ultrasonic inspec- 
tion tank, parallel to the x 
(scanning) axis. The open- 
ing of the scissorslike fixture 
legs is adjusted so that they fit 
snugly on the specimen with- 
out clamping it. 

The scanner is then oper- 
ated just as if it were doing a ..... _ . a a . f . . . 

J Scissorslike Fixture Legs roll the specimen when the scanning mechanism 

conventional x-y scan. 1 ne indexes in the y direction. At the same time, the fixture holds the specimen 
ultrasonic transducer scans in precise alignment with the x axis. 



the cylindrical specimen 
along its longitudinal axis. 
When the line scan is fin- 
ished, the scanner indexes 
along its y axis, rolling the 
specimen as it moves so that a 
new surface is exposed to 
view. The transducer per- 
forms another line scan. The 
steps are repeated until the 
surface of the cylinder has 
been fully scanned. The x^y 
scan then represents a rolled- 
out image of the cylindrical 
specimen — that is, an x-6 
scan. 

This work was done by Engmin 
James Chem of Goddard Space 
Flight Center. For further infor- 
mation, access the Technical 
Support Package (TSP) free on- 
line at www.nasatech.com under 
the Mechanics category, or circle 
no. 165 on the TSP Order card in 
this issue to receive a copy by mail 
($5 charge ). 

GSC-13794 


If You Need Coaxial Switching ... 

You Need Matrix Systems! 


The # 1 Source For Coaxial Matrices , Relay Modules, Solid 
State Relay Modules, Complete Switching Systems and More. 



Some Products with Computer Interlace: 

• Model 10081 AW 4x8, Coaxial Matrix 
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• Model 10693 32x32, DC- 100 MHz, Hard Contact Matrix 

• Model 1 1865 64x64, DC-20 MHz, Solid State Matrix 

• Model 681 1 Dual 1x100x2 Wire, Hard Contact Scanner 
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• ATE test stations for routing test points 

• NTSC, PAL and Digital video switching 

• Low noise antenna routing to HF receivers 

• Airborne surveillance signal switching 


So whatever your switching needs, switch to Matrix 
Systems for experience, quality and performance. 

Call us today at ( 818 ) 222-2301 
or FAX us at ( 818 ) 222-2304 or E-mail us at 

tech@matrixsystems. com , or find us on the 
world wide web at www.matrixsystems.com. 
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© Imaging Internal Solder Joints in Tubes 

An internal reflector clarifies an otherwise obscure ultrasonic image. 

Goddard Space Right Center, Greenbelt, Maryland 


A simple reflector plate makes it 
possible to generate ultrasonic images 
of solder joints between thin-wall 
tubes. Until now, images of such joints 
have been difficult to 
generate because sig- 
nals from the solder 
bond are embedded in 
the reflections from 
the two tube walls. The 
reflector plate allows 
nondestructive evalua- 
tion of the joint quality 
so that hazardous and 
costly leaks can be 
avoided. 

A long, thin metal 
reflector plate is insert- 
ed into the soldered 
tube, and the tube is 
immersed in water, as 
usual, for ultrasonic 
scanning. The tube 
joint is insonified at a 
frequency of approxi- 
mately 10 MHz by an 
ultrasonic transducer 
(see figure). Ultrasonic 


waves are reflected by both the solder 
joint and the reflector plate. Although 
the signals from the joint cannot be sep- 
arated from those from the tube walls, 


the reflected pulses from the plate also 
contain information on the joint with- 
out masking by the wall reflections. 

A timing gate is imposed on the 
pulse reflection, while 
the tube is indexed by 
rolling on its circum- 
ference as described in 
further detail in the 
preceding article. The 
resulting ultrasonic C- 
scan provides an image 
of the internal joint. 

This work was done by 
Engmin James Chem of 
Goddard Space Flight 
Center. For further infor- 
mation, access the Tech- 
nical Support Package 
(TSP) free on-line at 
www.nasatech.com under 
the Mechanics category , or 
circle no. 147 on the TSP 
Order card in this issue to 
receive a copy by mail ($5 
charge). 

GSC-13795 
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Reflected Pulses From a Reflector Plate contain discernible information on the internal 
solder joint, while pulses from the joint itself are masked by the tube wall reflections. 




Required Equipment 

For Anyone Testing Fiber Optic Systems 


• No Adapters! accepts PC and APC 
connectors up to 25mm ferrule diameter 

• Easily detect fiber breaks up to 3km 

• Bright 635nm Laser in a balanced , 
watertight penlight housing 

• >80 hour operation from 2 AA batteries 

• Superior price/performance ratio 


Call to learn more about 

The New 550 Series 
Power Meters 

• Splash Resistant 
• Auto Shut-off 
• Shock Resistant 


RIFOCS Corporation 

805/389-9800 Fax 805/389-9808 


Fiber Optic Instruments & Components 

e-mail: rifocs@aol.com • http://www.rifocs.com 


©Device for 
Temporary Storage 
of Bolts 

Lyndon B. Johnson Space Center , ; 
Houston , Texas 

A holder has been devised for use in 
temporarily storing bolts that have been 
removed from equipment and are to be 
reinstalled in the equipment. The device 
includes two pieces of card stock hinged 
together by use of plastic ties. One piece 
of card stock is perforated with a number 
of holes into which the bolts fit snugly. 
Upon removal of a bolt from the equip- 
ment, the bolt is placed in one of the 
holes, where it is retained until retrieved 
for reinstallation in the equipment. 
Devices like these could be useful in 
workshops, helping to keep track of fas- 
teners removed during repairs. 

This work was done by Pierre J. Thuot of 
Johnson Space Center and OscarS. Koehler 
of Rockwell International Corp. For further 
information, access the Technical Support 
Package (TSP) free on-line at wunv.nasatech. 
com under the Mechanics category, or circle 
no. 142 on the TSP Order card in this issue 
to receive a copy by mail ($5 charge). 
MSC-22599 
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© Fractional-Step, Finite-Volume Computations on Moving Grids 

Incompressible flows are computed to second order in space and first order in time. 

Ames Research Center, Moffett Field, California 


Time-dependent flows of incompress- 
ible, viscous fluids in the presence of 
boundaries that move can be computed 
by an extended, moving-grid version of a 
method of computing such flow’s on 
fixed coordinate grids that conform to 
fixed boundaries. This is an important 
development in that many flows of prac- 
tical importance are bounded by moving 
surfaces: examples include internal 
flows driven by pistons, biofluids 
(blood) moving within elastic bound- 
aries (blood vessels and the heart), and 
external flows over moving control sur- 
faces of aircraft. 

Aspects of the fixed-grid version of the 
method were described in several prior 
articles in NASA Tech Briefs , including 
“Fractional-Step, Finite-Volume Com- 
putation of Flow” (ARC-12621), Vol. 16, 
No. 2 (February 1992), page 80; “A 
Fractional-Step Method of Computing 
Incompressible Flow” (ARC-13154), Vol. 
17, No. 2 (February 1993), page 78; and 
“Multigrid, Fractional-Step Compu- 
tation of Flow” (ARC-13196), Vol. 20, 


No. 3 (March 1996), page 78. To reca- 
pitulate: The Navier-Stokes equations of 
incompressible flow are solved numeri- 
cally on a general nonorthogonal curvi- 
linear coordinate grid, using finite vol- 
umes defined by the grid and by using 
volume fluxes (instead of velocities) to 
account for the finite volumes of the 
grid cells. The pressure is the remaining 
dependent flow-field variable. At each 
time step, computations are performed 
in two fractional steps. In the first frac- 
tional step, the equations of conserva- 
tion of momentum are solved by use of 
the gradient of pressure from the pre- 
ceding time step via an explicit approxi- 
mate-factorization method, yielding an 
approximate flow field that does not sat- 
isfy the equation of conservation of 
mass. In the second fractional step, a dis- 
crete Poisson-like equation with 
Neumann-type boundary conditions, 
formed by combining the equations of 
conservation of momentum and mass, is 
solved iteratively. 

The extension of the fixed-grid ver- 


sion of the method to a moving grid 
begins with a return to the original 
integral formulation of the Navier- 
Stokes and conservation equations 
that was used to derive the fixed-grid 
version. The motion of the grid is 
incorporated into the equations via 
terms in the velocity of each surface 
element in the grid and in the time 
dependence of the geometry (volume 
and surface-element areas) of each 
grid cell. To preserve accuracy in the 
finite-volume discretization, special 
attention is paid to the satisfaction of 
geometric conservation laws in the 
moving coordinate system (these laws 
relate the volumes and the areas of the 
surface elements of the computational 
cells in such a way as to enforce the 
conservation of volume, which is 
equivalent to the conservation of mass 
in the case of incompressibility). 

In the fixed-grid version of the 
method, an explicit approximation of 
the convection terms is used. In the mov- 
ing-grid version, the convection terms 
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For the tightest installations, Kaman' s 0.080-inch 
diameter sensor lets you resolve microscopic 
displacements down to 4 microinches at 50 kHz, 
without contact. Ideal for both magnetic and non- 
magnetic materials, this sensor is only one of 
Kaman' s 24 standard sensors that let you see small 
changes in position. Call us today for information. 

Kaman Instrumentation, 1500 Garden of the Gods Rd. 
Colorado Springs, CO 80907 Voice 719-599-1132 
Fax 719-599-1823 E-mail: info-cos2@kaman.com 

www.kamansensors.com/kaman 
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can also be approximated implicidy. Explicit or implicit 
fourth-order numerical dissipation can be used for flows with 
high Reynolds numbers, and boundary' conditions can be of 
the Dirchlet, Neumann, or periodic type in the moving-grid 
version. 

The Figure shows streamlines computed by the moving-grid 
version of the method for a test case in which laminar flow in 
a two-dimensional channel is affected by an oscillating inden- 
tation in one boundary of the channel: This case is roughly 
analogous to oscillations excited by flow of a liquid in a col- 
lapsible tube like a vein. 

This work was done by Dochan Kwak of Ames Research Center 
and Moshe Rosenfeld of Tel Aviv University . For further information, 
access the Technical Support Package (TSP) free on-line at 
www.nasatech.com under the Mechanics category, or circle no. 144 
on the TSP Order Card in this issue to receive a copy by mail ($5 
charge ). 

ARC-13253 



Streamlines Indicate the Computed Flow of a viscous liquid in a two- 
dimensional channel with an oscillating indentation in the upper wall. 
The times indicated next to these views are in units of one cycle of the 
oscillation. 
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The Engineering Innovation Show 
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Hynes Convention Center, Boston, MA 



Explore Hundreds of Exhibits Featuring 
America's Best New Inventions and Products 







Three events, one incredible opportunity to 
explore the cutting edge. 
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Innovation 
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NASA Tech Briefs magazine's "Engineering Innovation Show" 
is coming to the northeast for the first time on September 22-24, 
joining forces with SPIE's Photonics East and Electronic Imaging 
Inti, conferences in Boston's Hynes Convention Center. 


80 , 000 + sq. ft. of free exhibits featuring 
hot new inventions and products from federal labs, 
universities, and leading OEMs. Don't miss the 
NASA pavilion, offering an amazing array of space- 
based technologies with down-to-Earth applications, 
or the New England Technology Showcase, gather- 
ing the region's high-tech pathsetters in one place, at 
one time. Your Technology 2007 registration gets 
you into all three shows' exhibits at no charge. 

Technology-focused sessions spotlighting 
advances in manufacturing/materials, environmental 
technology, lasers and optics, and sensors/ 
instrumentation. Many will be unveiled for the first 
time, and available immediately for license or 
commercial production. 

Plenary "windows on the future" where 
industry and government visionaries will discuss the 
breakthroughs that will shape tomorrow's business 
arena. Hear how the "Next-Generation Internet" project could speed electronic 

communications by a thousand times, and how 
emerging photonics technologies will drive major 
changes in medicine and other economically-criti- 
cal fields. 

Business-boosting short courses where you 
can learn from the pros how to start/finance a 
small high-tech company, find profitable niche 
markets, win government grants, protect your intel- 
lectual property, and more. 


All this, plus poster presentations, 
tutorials, product demos, and 
networking receptions. Register 
today using the form at right and 
get a jump-start on tomorrow... 
and your competition. 
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“An incredible gathering 
of the world’s finest 
technology providers . . . 
if you have any interest 
in leading-edge 
technologies and their 
potential applications, 
this is the place to be. “ 

Enterprise 

Reengineering 

Magazine 
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industry. “ 

Spotlight on 
Technology 

“Innovative ideas 
abound... brings together 
America’s top engineers 
and scientists to help 
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or improved products, 
and expand market 
opportunities. “ 

Machine Design 
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Visit the Tech 2007 web site — www.sbptuf.org/T2007 — for 
complete conference end short course informetion. 

To reserve hotel rooms call 1-800-399-2282. For travel discounts, call 1-800-724-0968. 

Questions? Call 212^490-3999 
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# Lightweight Inspection Crawling Apparatus 

Inspections and other operations can be performed remotely. 

NASA’s Jet Propulsion Laboratory , Pasadena f California 


The multifunction automated crawl- 
ing system (MACS) is a relatively com- 
pact, lightweight apparatus utilizing 
suction cups to crawl on aircraft and 
perform inspection tasks. The MACS 
functions in any orientation, including 
vertical or upside-down. Under remote 
control or onboard computer control, 
the MACS can be maneuvered so that 
the equipment that it carries can 
inspect aircraft and marine structures 
for such defects as dents, cracks, corro- 
sion, impact damage, delamination, 
fire damage, and porosity. The MACS 
could also perform such other tasks as 
removing paint and carrying hazardous 
materials. 

The MACS includes a platform, on 
which are mounted two piezoelectric- 
motor-driven legs; a U-shaped outer leg 
and a round inner leg. Both legs are 
equipped with suction cups (see figure) 
to grip the surface on which the MACS 
crawls. A miniature onboard computer 
coordinates the operations of the suc- 
don cups and legs. For example, inidal- 
ly, the cups on the inner leg are evacu- 
ated and extended to the surface to 
grip the surface, while the cups on the 


outer leg are not evacuated and are 
withdrawn from the surface so that the 
outer leg is free to move. The outer leg 
is then translated to the next step posi- 
don. When necessary, the platform can 
also be rotated on the inner leg to 
change the direction of translation 
and/or orient the platform for a specif- 
ic task. Next, the cups on the outer leg 
are extended toward the surface and 
evacuated, air is admitted to the cups 
on the inner leg to release their grip, 
these cups are withdrawn from the sur- 
face, and the inner leg is translated so 
that it catches up with the outer leg. 
The cycle is then repeated. 

The pardal vacuums in the cups are 
produced by small venturi pumps that 
operate on shop compressed air, which 
is usually available at pressures from 70 
to 120 psi (0.48 to 0.83 MPa). Each cup 
is connected to a separate pump, so that 
if one cup loses vacuum on a rough sur- 
face, the others on the leg sail grip the 
surface. The same supply of compressed 
air used to generate sucdon is also used 
to extend the sucdon cups toward the 
surface for gripping. 

The platform can carry any of a variety 


of modules; for example, a video camera 
for visual inspecdon, ultrasonic or eddy- 
current instrumentadon to detect invisi- 
ble flaws, or a source of heat to remove 
paint. The MACS weighs about 10 lb (4.5 
kg) and can carry payloads weighing up 
to about 100 lb (45 kg). 

This work was done by Yoseph Bar-Cohen , 
Benjamin Joffe, and Paul Backes of Caltech 
for NASA’s Jet Propulsion Laboratory. 
For further information , access the Technical 
Support Package (TSP) free on-line at 
www.nasatech.com under the Machinery/ 
Automation category, or circle no. 156 on 
the TSP Order card in this issue to receive a 
copy by mail ($5 charge). 

In accordance with Public Law 96-517 , 
the contractor has elected to retain title to this 
invention. Inquiries concerning rights for its 
commercial use should be addressed to: 

Larry Gilbert, Director 
Technology Transfer 
California Institute of Technology 
Mail Code 315 - 6 
Pasadena, CA 91125 
(818) 395-3288 

Refer to NPO-19847, volume and number 
of this NASA Tech Briefs issue, and the 
page number. 



MACS WITH GRIPPING SIDE UP 


Suction Cups on the Outer and the Inner Leg are actuated alternately, in coordination with alternating motions of the legs. One leg grips the surface while 
the other is moved to a new position on the surface. 
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Manufacturing/Fabrication 


e! Diffuse Reflectors for Far Infrared 


The surfaces of metal plates can be highly roughened by EDM. 

Ames Research Center, Moffett Field, California 


Diffuse reflectors for far-infrared 
light can be made by gready roughen- 
ing of the surfaces of metal plates. The 
bidirectional reflectance distribution 
functions of these reflectors can be 
made very nearly isotropic at the theo- 
retical value of 1 /tc steradian" 1 and 
independent of wavelength in the wave- 
length range from 5 to 100 pm. Con- 
sequently, these reflectors are suitable 
for use as diffuse-reflection standards 
for calibration of photometric instru- 
ments operating in this wavelength 
range. At infrared wavelengths outside 
this range, reflection 
exhibits some depen- 
dence on wavelength 
and is only approx- 
imately isotropic, 
though it is still highly 
diffuse. 

The surface rough- 
ness needed for dif- 
fuse reflectance is 
characterized by a ran- 
dom distribution of 
facets that have di- 
mensions comparable 
to or greater than the 
greatest wavelength of 
light to be reflected. 

In practice, this a- 
mounts to a require- 
ment that the root- 
mean-square (rms) 
surface roughness be 
at least equal to half 
the maximum wave- 
length. Thus, a metal 
plate with an rms 
roughness of about 50 
pm can be expected 
to reflect diffusely at 
wavelengths up to 
about 100 pm. 

Electrical-discharge 
machining (EDM) has been found to be 
capable of producing the needed sur- 
face texture. A plate to be roughened is 
placed in a container filled with an oil 
or other suitable dielectric liquid. The 
plate is connected to the negative side 
of a pulsed-dc EDM power supply. An 
EDM electrode is connected to the pos- 


itive side of the power supply and is 
mounted on a servocon trolled transla- 
tion mechanism that adjusts the gap 
[typically 1 to 5 mils (0.025 to 0.127 
mm)] between the electrode and the 
plate so that the voltage across the gap 
is just sufficient to initiate electric arcs 
in the oil in the gap. These arcs move 
randomly about the gap, vaporizing 
metal from the plate. The vaporization 
process leaves behind numerous small 
craters, the aggregation of which results 
in the desired surface texture. 

The sizes of the facets resulting from 


the EDM process can be adjusted by 
adjusting the average operating cur- 
rent, average voltage, pulse-repetition 
frequency, and duty cycle. For example 
an rms roughness of 56 pm on an alu- 
minum-alloy plate can be obtained with 
an average-current setting between 15 
and 20 A, an average-voltage setting of 


66 V, and a pulse-repetition frequency 
of 1 kHz with an “on" time of 0.5 ms per 
pulse. Other settings can be chosen to 
obtain different rms roughnesses and 
thus different maximum wavelengths 
for diffuse reflection. 

This work was done by Sheldon M. Smith of 
Ames Research Center. For further infor- 
mation, access the Technical Support Package 
(TSP) free on-line at www.nasatech.com 
under the Manufacturing/Fabrication catego- 
ry , or circle no. 172 on the TSP Order card in 
this issue to receive a copy by mail ($5 charge ). 

This invention has been patented by 


NASA (U.S. Patent No. 5,543,961). 
Inquiries concerning nonexclusive or exclu- 
sive license for its commercial development 
should be addressed to the Patent Counsel, 
Ames Research Center; (415) 604-5104. 
Refer to ARC-11890. 



Electrical-Discharge Machining can be used to greatly roughen a plate to make it diffusely reflective. The operating para- 
meters of the servocontroller and EDM power supply can be adjusted to change the surface texture produced. 
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Why just see a tree when you can see the forest? 




Datavisor 80 


Experience it ail with the new Datavisor 80. brought to you by 
n»vision, the leading producer of 3D immersive display systems. 

The world's first commercially available 120-degree field-of- 
view head-mounted display system, the Datavisor 80 offers 
full color and high resolution in a lightweight housing. Its 
performance characteristics, previously available only on a 
custom basis, can now be yours at a fraction of the cost. 

For defense training to surgical simulation applications, we 
offer a complete line of immersive display systems with 
logical upgrade paths. Our Datavisor HiRes and Datavisor VGA 
establish new levels of price and performance as do our 
Virtual Binoculars. And, if your needs are highly specific, our 
custom products division can provide just the right solution. 

See the difference with n*vision 

Call us today 

7680 Old Springhouse Road 
McLean, Virginia 22102 
1.703.506.8808 voice 
1.703.903.0455 fax 
http://www.nvis.com 
saies@nvis.com 





The Solution 
Group 


For More Information Circle No. 529 


See us at booth #442 


e! Lithographic Masks With 71-Phase-Shift Attenuators 

Diffraction at edges is adjusted to steepen intensity profiles. 

Marshall Space Flight Center, Alabama 


Masks with 7t-phase-shift attenuators 
have been invented for use in x-ray and 
optical lithography. These masks are simi- 
lar to lithographic masks of older design, 
the major difference being that in these 
masks the attenuator materials and the 
thicknesses of the attenuators are chosen 
to minimize the blurring effect of diffrac- 
tion at the edges. 

Figure 1 illustrates a typical mask used 
in soft-x-ray (wavelength of the order of 1 
nm) lithography. The shadowing and 
nonshadowing areas of the mask are used 
to define features in a radiation-sensitive 
film during exposure to illumination in a 
contact or proximity printing process. In 
the older approach to mask design, one 
pays no particular attention to the differ- 
ence between the phase of radiation pass- 
ing through the openings and the phase 
of the small amount of radiation that sur- 
vives passage through the attenuator, or 
else one sets this phase shift close to zero. 
In practice, the mask and the film to be 
patterned are often mounted with a gap 
of the order of tens of microns between 
them to prevent them from damaging 
each other. In the presence of such a gap, 
diffraction at the edges of the attenuator 
reduces the steepness of the transition in 
intensity of illumination between the 
shadowed and nonshadowed areas of the 
film; this blurring effect makes it difficult 
or impossible to define lithographically 
the edges of submicron features that one 
seeks to fabricate. 


The present approach to mask design is 
based on the dependence of diffraction 
upon the open-area/attenuator phase dif- 
ference. The dependence is such that one 
can maximize the steepness of the inten- 
sity transition at an edge by choosing the 
attenuator material and thickness such 
that the phase difference is an odd inte- 
ger multiple of 71 radians. Contrary to 
intuition, the steepening effect is greater 
with partial than it is with total attenua- 
tion. A typical useful, though not neces- 
sarily optimal, value of attenuation is 
about 10 dB; the optimum value depends 
on the specific application. In practice, 
the spectrum of x-rays used in lithography 
usually spans a band of wavelengths, so 
that it is necessary to select a dominant or 
representative wavelength in the band for 
which the phase shift is to be set to an 
integer odd multiple of n radians. The 
attenuator thickness and composition are 
then chosen together to obtain the 
required phase shift and degree of atten- 
uation: the attenuator can be tailored by 
choice of thicknesses and compositions of 
multiple layers and/or by choice of the 
thickness and composition of an alloy. 

Figure 2 illustrates the beneficial effect 
of a Tt-phase-shift attenuator in the case of 
a mask with a slit 250 nm wide in a 10-dB 
attenuator and illumination in the wave- 
length band of 1.2 ± 0.036 nm. The top 
graph shows the relative intensity /of illu- 
mination on the film as a function of posi- 
tion x across the slit in the case of contact 



Figure 2. The Edge Transition in l(x) is steep- 
ened by use of the n-phase-shift attenuator. 


printing (zero gap between the mask and 
the film); this is close to the ideal /fa) with 
steep edge transition that one would like 
to achieve but cannot achieve in the pres- 
ence of a gap. The middle graph shows 
I(x) in the presence of a 20-pm gap and 
zero phase shift to depict the situation 
that obtains with a typical mask of older 
design. The bottom graph shows I(x) in 
the presence of a 20-pm gap and a phase 
shift of K produced by the attenuator. 

This work was done by Henry I. Smith , 
Erik H. Anderson , and Mark L. 

Schattenburg of Massachusetts Institute of 
Technology for Marshall Space Flight 
Center. For further information , access the 
Technical Support Package (TSP) free on-line 
at www.nasatech.com under the Manu- 
facturing/Fabrication category, or circle no. 
166 on the TSP Order card in this issue to 
receive a copy by mail ($5 charge). 

In accordance with Public Law 96-517, the 
contractor has elected to retain title to this 
invention. Inquiries concerning rights for its 
commercial use should be addressed to 
Massachusetts Institute of Technology 
77 Massachusetts Avenue 
Cambridge, MA 02139 
Refer to MFS-26298, volume and number of 
this NASA Tech Briefs issue, and the page 
number. 


Soft X Rays 


mini 


Mask 





Film To Be Patterned 


Mask Membrane Nearly 
Transparent to X Rays 
(H-Doped Si 3 N 4 , BN. or 
Polyimide a Few Microns Thick) 


Attenuated Unattenuated 


Attenuator (Typically 
Gold or Tungsten) 


Figure 1. Diffraction at the Edges of the Attenuator softens the transitions between full illumination 
and shadows. This effect of diffraction can be reduced by introducing a phase shift of 7t radians 
between the unattenuated and attenuated portions of the radiation. 
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VALUE 

Applications of P/M which combine 
precision and durability — like this 
automotive main bearing cap — rep- 
resent extraordinary value. P/M's net 
shape characteristic lowers cost and 
eliminates major capital investments. 

Features attainable only via the P/M 
process, like the "Double-D" main bolt 
hole, ease assembly. 

A special material developed for this 
part combines ductility and strength to 
improve fatigue resistance over gray 
cast iron... simply, P/M produces 
more value for the dollar. 


VERSATILITY 

For making precision parts, P/M is 
today's most versatile process. 

Desirable performance properties can 
be designed into a part through variation 
in the material. This 31 6 stainless steel 
motor coupling used in a Jacuzzi pump 
is an excellent example. It replaced a 
machined part and eliminated several 
costly machining operations. 

Big parts or small. Short runs or large. 
Simple shapes to complex ones which 
require little or no additional finishing. 
This is the versatility of P/M. 


VISION 

Visualize some of the exciting new devel- 
opments in P/M and how they can help 
solve your next design challenge. 

New materials and new techniques 
such as warm pressing and metal injection 
molding result in parts with enhanced 
properties... in even more complex shapes. 

New automated design/fobrication 
methods are compressing lead time from 
design through production to 
save development costs. 

Value. Versatility. Vision. P/M belongs 
in your future. 


New FREE Brochures 

For o free copy of the latest P/M Design Solutions Brochure 
and a P/M Buyers Guide, send in the readers service card 
or write Metal Powder Industries Federation at 1 05 College 
Rood East, Princeton, Ml 08540. Or call 609/452-7700; 
FAX 609/987-8523. 

http://www.mpif.org/ mpif 



P/M POWDER 
METALLURGY 

The bonding of innovation 
and quality 
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© Software for Mining Data for Diagnosis of Complex Systems 

This software automates the development of diagnostic models. 

Dryden Flight Research Center, Edwards, California 


A computer program reduces the time 
and cost of validation and diagnosis of 
complex analog systems, increases confi- 
dence in die validity of the systems, and 
automates the development of superior 
system-level diagnostic mathematical 
models. The program was developed ini- 
tially to aid system engineers in validating 
an automated research flight-control sys- 
tem in the F-18 High Alpha Research 
Vehicle (HARV), shown in Figure 1. 

This software, called the “ModelQuest 
System Validator” (SV), is depicted sche- 
matically in Figure 2. It applies the math- 
ematical-modeling techniques of the 
Statistical Network™ (a trademark of 
AbTech Corp., Charlottesville, VA 22911) 
software to “overplots” of hundreds of 
simulated anomalous signals with “truth” 
signals to learn automatically the differ- 
ences between normal and anomalous 
systems. Given recorded signals from a sys- 
tem being evaluated, the resulting 
ModelQuest SV overplot analysis models 
identify the probability that a design 
anomaly or a failure exists, estimate the 
level of degradation of performance, and 
attempt to isolate the cause of the anom- 
aly or failure. The highly automated capa- 
bility of this software can dramatically 
reduce the time needed to validate critical 
systems or substantially increase the level 
of detection and isolation of faults. 

ModelQuest SV augments the probabil- 
ity of discovering a problem during the 
validation process, increases the number 
of variables that can be monitored during 
each simulation run, and reduces the risk 
of missing detection because of the repet- 
itive and complex nature of the manual 
validation task. 

One of the outcomes of the system-vali- 
dation project in which ModelQuest SV 
was developed was the further advance- 
ment of a data-mining software tool that is 
embedded within ModelQuest SV. This 
tool enables users to generate powerful 
models that: 

• Predict important parameters and 

• Validate sensor readings and that, in 

comparison with other such tools, 

• Detect subtle anomalies much earlier, 

• Reduce the incidence of false alarms 

and false dismissals, and 



NASA photo by Jim Ross 


Figure 1. The F-18 High Alpha Research Vehicle (HARV), with its automated flight-control system, is 
the original complex system to which the innovative software was applied. 



Figure 2. The ModelQuest SV Computer Program affords powerful capabilities for predicting para- 
meters, validating sensor readings, detecting subtle anomalies, and isolating equipment failures. 
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Looking tor Quiet, 
Brushless Motors? 





The Silencer™ series of 
brushless DC motors provides 
strong, quiet operation. In fact. 
Silencer motors offer such low 
acoustical noise you can hardly 
tell they're running. 

Call us with your motor 
requirements. We'll speed 
prototyping and slash design/ 
manufacturing cycle times by 
faxing you a free computer 
model of your motor. 


Clifton Precision® 

DC Brushless Motors 

■ 2.25" diameter housings 

• Lengths from 1.3" to 2.8" 

• Continuous torques range from 
7.5 to 56 oz-in 

• Speeds up to 20,000 rpm 

• Standard options include gearheads , 
resolvers, encoders and electronic 

drivers 

• Coming soon are size 12, 34 and 42 
NEMA frame brushless motors 
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Poly-Scientific 


Blacksburg, VA 
540-953-4751 
FAX 540-953-1841 
http://www. litton-ps. com 
e-mail : msg@Htton-ps.com 
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• Isolate equipment failures more accu- 
rately (given sufficient failure data 
and/or fault simulations). 

The data-mining tool, called Mod- 
elQuest Enterprise, takes advantage of a 
number of useful approaches, including 
those embodied in its Statistical Network 
and Expert Mining Strategies modules, to 
automate the development of superior 
diagnostic, decision, and prediction mod- 
els based on operational, simulated, and 
historical data. Statistical networks com- 
bine the powers of neural networks and 
advanced statistical techniques to outper- 
form both in many applications by using 


networks of mathematical functions to 
capture the complex, nonlinear relation- 
ships in data. The Expert Mining 
Strategies module provides a high level of 
automation in data-mining software tools. 
The Statistical Network algorithms in 
ModelQuest Enterprise are among the 
most automated and useful data-analysis 
software components for developing 
accurate detection, classification, estima- 
tion, and prediction models. 

This work was done by AbTech Corp. for 
Dryden Flight Research Center. For fur- 
ther information , access the Technical 
Support Package (TSP) free on-line at 


www.nasatech.com under the Mathematics 
and Information Sciences category , or circle no. 
167 on the TSP Order Card in this issue to 
receive a copy by mail ($5 charge). 

In accordance with Public Law 96-517 the 
contractor has elected to retain title to this 
invention. Inquiries concerning the rights for 
its commercial use should be addressed to: 

Andrea Davis , Media Relations Specialist, 
1575 State Farm Blvd., Suites 1 & 2, 
Charlottesville, VA 22911; Telephone No.: 
(804) 977-0686. 

Refer to DRC-097-25 , to the volume and 
number of this issue of NASA Tech Briefs, 
and to the page number. 


IF YOU THINK YOU CAN’T SEAL IT, 
YOU HAVEN’T TRIED 


PNEUMV5EAL 



Pneuma-Seal® is an 
inflatable gasket that is 
pressurized with air. It 
fills the gaps between 
surfaces, even hard-to-seal 
uneven surfaces. When deflat- 
ed, Pneuma-Seal quick- 
ly retracts preventing 
interference when open- 
ing and closing a door or 
cover. 

Use Pneuma-Seal as an 
effective barrier against pressure 
differentials and to seal out water, 
dust, gas, chemicals, noise and other 
contaminants. 

Typical applications include: 

Processing equipment : chemical, food, textile, pharma- 
ceuticals, dryers, ovens and where rapid sealing and 
unsealing are required. 

Pollution control : sound attenuation, hopper seals. 

Laboratory facilities : test equipment, clean rooms. 

Transportation : military vehicles, aircraft, shipboard, mass transit doors and 
hatches. 

Construction : special purpose doors, flood protection. 


Pneuma-Seal is particularly suitable for: 

Large enclosures where it is uneconomical to machine the entire sealing surface. 
Uneven fabrications where traditional compression gaskets or latches are 
ineffective. 

Horizontal or vertical sliding doors or covers that would tend to drag on and 
abrade conventional seals. 

Hinged doors where flush thresholds are required. 

To obtain our complimentary designer’s handbook, engineering 
assistance or to have a Presray representative contact you, please 
call, fax, E-mail or reach us on the Worldwide Web: 

(914) 855-1220 
Fax: (914) 855-1139 
West Coast: (714) 751-2993 
E-mail: info@presray.com 
http://www.presray.com 


Presray Corporation 

159 Charles Colman Blvd., Pawling, NY 12564 




€» On-Line System for 
Specifying and Execut- 
ing Equipment Tests 

John F. Kennedy Space Center, Florida 

A computerized system for writing and 
executing equipment-test procedures has 
been developed to replace a cumbersome 
paper-based system. The heart of the system 
is software on a server that posts test proce- 
dures on the World Wide Web (WWW), 
receives comments from reviewers via the 
WWW, and supports a paperless engineer’s 
notebook for test-monitoring operations. 
Because the creation, organization, execu- 
tion, verification, and documentation of 
test procedures often involves collaboration 
among geographically or organizationally 
dispersed individuals, and because WWW 
offers a ready-made infrastructure for com- 
munication among such individuals, the 
system can be implemented easily, at rela- 
tively low cost, on the WWW. At a test site, a 
test engineer or technician using this sys- 
tem carries a portable pen-based computer 
that communicates by radio with the com- 
puter network. From a web-browser session 
on the portable computer, the user checks 
off steps as they occur. Enhancements that 
were about to be made at the time of 
reporting the information for this article 
include a capability for direct posting of 
data from test equipment to the WWW serv- 
er, a security mechanism, and support for 
multiple concurrent tests. 

This work was done by Steven R Beltz of I- 
NET Space Services for Kennedy Space 
Center. For further information, access the 
Technical Support Package (TSP) free on-line at 
www.nasatech.com under the Mathematics and 
Information Sciences category, or circle no. 190 
on the TSP Order Card in this issue to receive a 
copy by mail ($5 charge). 

Inquiries concerning rights for the commercial 
use of this invention should be addressed to the 
Patent Counsel, Kennedy Space Center; (407) 
867-2544. Refer to KSC-U885. 
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p owerful, responsive, incredi- 


'ffita 

bly fast. Clearly, the full family 
of Kodak Motion Analyzers leaves 
everything else far behind. 

So whatever your application — solving a high 
speed producuon line glitch, tesung airbags, product 
R&D, you name it — the possibilities are unlimited. 

Kodak Motion Analyzers come souped-up with 
your favorite features. Or ruggedized for tough, 




hard-driving environments. 
Even compact to get you in 
and out of tight spaces. You can 
capture a single frame or reach speeds of over 40,000 
frames per second. Plus you get stop-on-a-dime instant 
replay and ample memory for long record times. 

Call 619-535-2908 or e-mail us today for more infor- 
mation. Then go as fast as you like. Wherever the road 
leads you. 


800-462-4307, ext. 9015* www.masdkodak.com • e-mail: masdkodak@aol.com 

KODAK 

EASTMAN KODAK COMPANY, MOTION ANALYSIS SYSTEMS DIVISION 
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0 Evaluation of Anechoic Materials for 
Submillimeter Wavelengths 

A report presents an evaluation of four specimens of lossy 
dielectric materials with respect to their effectiveness in sup- 
pressing reflections of electromagnetic waves at submillimeter 
wavelengths. Two of the specimens were made of a silicone 
elastomer, with surfaces of incidence patterned (by injection 
molding) into V-grooves of 22.5° apex angle. One of the spec- 
imens was an array of machined acrylic strips assembled to 
form V-grooves of 30° apex angle. The remaining specimen 
was an assembly of carbon-loaded polypropylene dies with sur- 
faces textured with arrays of pyramids. The reflecdvides of the 
specimens (plus that of a flat calibrauon plate) were measured 
at a frequency of 500 GHz. The results of the measurements 
showed that with proper orientation of specimens, reflecdvides 
were reduced by at least 60 dB, yielding net reflecdvides of the 
order of -80 dB and less. 

This work was done by R H Giles, J. C. Dickinson, and J. Waldman 
of the University of Massachusetts and William E. Nixon of the U. S. 
Army National Ground Intelligence Center for Goddard Space Flight 
Center. To obtain a copy of the report , “ Evaluation of Submillimeter- 
Wave Anechoic Materials at 500 GHz, ” access it free on-line at 
www.nasatech.com under the Materials category, or circle no. 160 on 
the TSP Order Card in this issue to receive a copy by mail ($5 charge). 
GSCr 13724 


© Dynamic Strains in Modified Gear Teeth 

A report describes an experimental study of the effects of 
selected modifications of the profiles of spur-gear teedi on 
dynamic strains in the teeth. Such modification, called “tip relieF 
in the art, typically involves the removal of material to a depth of 
as much as few tens of microns below the ideal involute profile at 
the dp of the tooth. The modification can have a linear, parabol- 
ic, or other taper. In this study, strain gauges were used to mea- 
sure both static and dynamic gear-tooth strains at various test con- 
ditions (several combinations of speeds and torques) on six sets 
of low-contact-ratio spur gears in a gear-noise test rig. 

This work was done by Fred B. Oswald and Dennis P. Townsend of 
Lewis Research Center. To obtain a copy of the report, “ Influence of 
Tooth Profile Modification on Spur Gear Dynamic Tooth Strain, ” 
access it free on-line at www.nasatech.com under the Mechanics cate- 
gory, or circle no. 150 on the TSP Order Card in this issue to receive 
a copy by mail ($5 charge ). 

Inquiries concerning rights for the commercial use of this invention 
should be addressed to NASA Lewis Research Center, Commercial 
Technology Office, Attn: Tech Brief Patent Status, Mail Stop 7-3, 
21000 Brookpark Road, Cleveland, Ohio 44135. Refer to LEW-16468. 


© Detecting Gear-Tooth Fatigue Cracks Before 
Complete Fracture 

A report describes tests of the usefulness of six vibration- 
monitoring methods for detecting gear-tooth fatigue cracks in 
advance of complete fracture. In each of the methods, mea- 
surements of vibrations in gear trains are digitized and 
processed as they are collected. The vibration-data-processing 
algorithms used in the methods perform synchronous averag- 
ing and resampling followed by various types of filtering, sta- 
tistical analysis, spectral analysis and/or other operations. 

This work was done by James J. Zakrajsek of Lewis Research Center 
and David G. Lewicki of the Vehicle Propulsion Directorate of the U.S. 
Army Research Laboratory. To obtain a copy of the report, “Detecting Gear 
Tooth Fatigue Cracks in Advance of Complete Fracture, ” access it free on- 
line at www.nasatech.com under the Mechanics category , or circle no. 
157 on the TSP Card in this issue to receive a copy by mail ($5 charge ). 

Inquiries concerning rights for the commercial use of this invention 
should be addressed to NASA Lewis Research Center, Commercial 
Technology Office, Attn: Tech Brief Patent Status, Mail Stop 7-3, 
21000 Brookpark Road, Cleveland, Ohio 44135. Refer to LEW-16433. 


0 Laser Measurement of Hypervelocity Projectiles 

A document describes an optical approach for the measure- 
ment of the speed of a projectile. The essence of the method is to 
project two laser beams across the anticipated trajectory at two dif- 
ferent down-range positions, to optoelectronically detect the pas- 
sage of the projectile through each beam, and to measure the 
time interval between these two passages. The speed then equals 
the distance between the laser beams divided by the time interval. 

This work was done by Thomas M. Crawford of Lockheed Engineering 
and Science Company for Johnson Space Center. To obtain a copy of 
the report, “A Laser Intervalometer System for Measuring the Velocity of 
Hypervelocity Projectiles ,” access it free on-line at www.nasatech.com 
under the Physical Sciences category, or circle no. 125 on the TSP Order 
Card in this issue to receive a copy by mail ($5 charge). MSC-21821 


Shock & Vibration 
Damping. Up To 94% 


Sorbothane* patented visco- 
elastic material absorbs and 
dissipates unwanted energy 
and outperforms rubber and 
other materials by providing: 

• Shock Absorption 

• Vibration Isolation 






• Sound Damping 

• Standard Products 

• Cost-Effective Custom Molding 

Sorbothane is the ultimate damping 
and isolation material 

Free brochure and 
prototype sample. 
330 . 678.9444 



Sorbothane Inc 


2144 State Route 59, Kent, Ohio 44240 • tel 330.678.9444 fax 330.678.1303 

www.sorbothane.com 
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SPECIAL ADVERTISING SUPPLEMENT TO NASA TECH BRIEFS 
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LEADERS 

Profiles Of Pathsetting Companies Serving The Engineering Field 


INTEGRATED ENGINEERING SOFTWARE 

Alternative CAE Simulation Tools — No FEM Required 


Computer Aided Engi- 
neering (CAE) software tools 
that simulate electromagnetic, 
thermal, and structural sys- 
tems (e.g., electric motors, 
high-voltage applications, sen- 
sors, induction heating prob- 
lems, etc.) have been around 
for years and have traditional- 
ly been based on the Finite 
Element Method (FEM). Now, 
for the first time, one organi- 
zation, Integrated Engineering 
Software (INTEGRATED), is 
providing an alternative CAE 



solution based on the innova- 
tive and extremely user-friend- 
ly Boundary Element Method 
(BEM). Not only are electro- 
magnetic, thermal, and struc- 
tural solutions available using 
the easy-toleam and easy-to- 
use BEM, but these solutions 
are available in coupled forms 
such as eddy current-thermal, 
electrostatic-thermal, thermal- 
structural, and magnetic- 
structural. 

Innovative BEM vs. 
Traditional FEM 

The Boundary Element 
Method (BEM) approach is 
rapidly gaining in popularity 
as an alternative to FEM, and 
it is an ideal solution to elec- 
tromagnetic, thermal, and 
structural CAE design needs. 

The BEM approach has an 


inherently short learning 
curve and a number of other 
advantages. Unlike the FEM 
approach, when using the 
BEM to parametrically model 
moving objects with open 
regions, there is no need 
to re-mesh the region 
between the system’s 
moving objects (e.g., 
the stator-rotor air 
gap of a motor’s 
rotating rotor). Also, 3D BEM 
models permit effective and 
complete viewing of the ele- 
ment distribution, which is 
impossible to view to the same 
extent in 3D FEM models. A 
library of predefined or user- 
defined materials is available, 
including nonlinear BH and 
EJ curves for electromagnetic 
systems. Built-in CAD features 
along with IGES and DXF 


input/output capabilities sim- 
plify 2D and 3D modeling. 
Periodic and symmetric mod- 
eling capabilities of IN- 
TEGRATED’s BEM software 
further enhance the com- 
putational speed and 
memory requirement 
advantages relative to 
current FEM solu- 
tions. INTEGRAT- 
ED offers a 30-day 
evaluation of all our CAE soft- 
ware tools. 

For more information , contact 
Integrated Engineering Software , 
46-1313 Border Place , Winnipeg 
Canada R3H 0X4; Tel: 204-632- 
5636; Fax : 204-633-7780; 
e-mail: info@integrated. mb. ca; 

web site: wunv. integrated, mb. ca/ies 
For More Information Circle No. 750 



ANALYTICAL GRXPHICS , INC. 


Analytical Graphics, Inc. 
(AGI) is the market leader in 
commercial off-the-shelf satel- 
lite analysis software. Head- 
quartered in King of Prussia, 
PA, the company was founded 
in 1989 to develop a compre- 
hensive suite of software prod- 
ucts that would bring in- 
creased productivity and cost- 
effectiveness to satellite sys- 
tems analysis. 

AGI produces the Satellite 
Tool Kit (STK)® software 
suite, a complete line of pro- 
ductivity tools that support 
end-to-end satellite mission 
processes, from design and 
build to launch and opera- 
tions. Major application areas 
include: Communication, 

Mapping, Intelligence, Navi- 


gation, Weather, Space Ex- 
ploration 8c Sciences, and 
Military Operations. STK 
users span all major organiza- 
tions involved in space. 

STK, AGI’s flagship prod- 
uct, is an interactive software 
tool designed for complete 
satellite mission planning, 
design, and analysis. Available 
on UNIX® and PC platforms, 
STK’s core functions allow 
users to propagate vehicles, 
visualize geometric effects 
over time, compute access, 
determine angles and view 
results graphically or in textu- 
al formats. Users can extend 
these basic functions with 
STK’s add-on modules, which 
address specialized analysis 
needs, from 3-D visualization 



(STK/VO™), communi- 
cation systems (Comm 
Module™), and net- 
work relationships 
(Chains™) to proximi- 
ty concerns (Close Ap- 
proach Tool™) 
and coverage 
questions 
(Cover- 
age Mod- 
ule™). 

AGI continually devel- 
ops product enhancements 
and new offerings designed to 
meet the specific needs of its 
diverse customer base. Over 
the past eight years, STK’s 
flexibility, ease of use, and 
customer support have made 
it the accepted standard 
among thousands worldwide. 


For more information , call 
1-800-220-4STK (610-337- 
3055); e-mail: info@stk.com; or 
visit the AGI web site at http:// 
www.stk.com 
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BUSAK+SHAMBAN 

B+S Aerospace Responds to Boeing Challenge 


Today’s most advanced 
hydraulic flight control sys- 
tems are designed to provide 
the pilot with ultimate direc- 
tional control of the aircraft’s 
flight path and to compensate 
for the aerodynamic forces 
affecting the aircraft. The 
Boeing 757/767 has three 
hydro-mechanical rudder 
power control ac- 
tuators (PCAs) 
just to position a 
single rudder 
surface. Then, 
to improve han- 
dling, yaw damp- 
er actuators are 
incorporated 
into the rudder 
control system to 
provide turn co- 
ordination and 
to reduce pas- 
senger discom- 
fort sometimes 
caused by short- 
duration “Dutch 
rolling,” a com- 


bination of rolling, slipping, 
and yawing that occurs during 
normal flight. The yaw 
damper actuator is subjected 
to demanding high-frequency 
cycles and short stroke 
lengths, requiring the hy- 
draulic seals to perform prop- 
erly for millions of cycles. 

The Busak+Shamban Grooved 


Plus Seal® II was chosen by 
Boeing to work in their yaw 
damper system. Under en- 
durance test conditions, the 
Grooved Plus Seal® II com- 
pleted over 92 million cycles 
without leakage failure. The 
endurance test conditions 
were based upon actual flight 
test data, operating at 3000 psi 


Sealing System for Boeing Yaw Damper 


Grooved Plus Seal® II 


Scraper 



with short dither strokes up to 
0.031 in. at a frequency of 4 
Hz. These are very demanding 
operating conditions that typi- 
cally lead to failure of most 
dynamic rod seals. Other seal 
candidates evaluated in this 
test failed the leakage re- 
quirement between 30 and 60 
million cycles. 

Due to Busak+ 

Sham ban’s success 
with the yaw damp- 
er application, Boe- 
ing is considering 
our seal technology 
for other primary 
flight controls and 
actuators. The next 
time you board an 
aircraft, you will 
know that B+S seals 
are flying along 
with you for your 
comfort and safety. 
For More Information 
Circle No. 752 


ADAPTIVE BESEABCH 

Leaders in Computational Fluid Dynamics (CFD) — Software and Engineering Services 
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Adaptive Research offers an 
advanced computational fluid 
dynamics system for Windows 
NT/95 workstations, UNIX 
workstations, and mainframe 
super-computers. CFD2000 
provides flexibility and ex- 
pandability like no other CFD 
software on the market. 
CFD2000 has been designed 
to facilitate inclusion of any 
user-specific features through 
its open architecture. 

CFD2000 incorporates the 
most advanced scientific field 
data visualization software on 
the market: Storm view. With 
flow visualization tools such as 
cutting planes, isosurfaces, 
data problems, particle track- 
ing, and keyframe animation, 
your CFD2000 license pro- 
vides seamless integration to 
interactive, multidimensional 
visualization capability. The 
CFD2000 software’s scientific 
visualization ensures full-capa- 
bility post-processing power 
across all platforms. 

With CFD2000, you have a 


powerful CFD so- 
lution for simulat- 
ing aerodynamics, 
electronics cool- 
ing, chemical and 
combustion pro- 
cesses, metallurgi- 
cal applications, 

HVAC, environ- 
mental flows, and 
more. CFD2000 
users enhance 
their competitive 
posture in the glo- 
bal marketplace 
through increased 
productivity, ad- 
vanced capability, 
and reduced cost. 

Adaptive Re- 
search also pro- 
vides expert engi- 
neering services. 

Adaptive’s expert 
team of engineers 
and fluid dynamicists possesses 
a combined 100+ years of expe- 
rience in modeling a wide 
range of fluid-flow problems 
for various industries. 


For more information contact 
Adaptive Research , 2901 28th 
St., Santa Monica, CA 90405; 
Tel: 800-326-5155; Fax: 310-314- 
2323; e-mail: sales@adaptive- 


research.com; www. adaptive- 
research. com 
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ANSOFT CORPORATION 



tions, asymptotic waveform 
evaluation (AWE) for spectral 
domain solutions, transfinite 
elements, basis evaluation 


state space techniques, and 
fast multiple acceleration 
algorithms. 

These advances meet the 


Ansoft Corporation devel- 
ops, markets, and supports 
EDA software solutions that 
enable leading-edge perfor- 
mance and miniaturization of 
electronic, communication, 
and electromechanical sys- 
tems. Ansoft products benefit 
users by enabling them to 
aggressively reduce time to 
market and maximize prod- 
uct performance. Significant 
savings are achieved by elimi- 
nating physical prototypes 
and optimizing size, material, 
and yield. 

Ansoft delivers the best tool 
in its class because of its tech- 
nology leadership. Ansoft has 
a history of creating signifi- 
cant technology break- 
throughs. Zoltan Cendes, 
Ph.D., founder of Ansoft, con- 
ducted over 15 years of R&D 
prior to the company’s incep- 
tion in 1984. Since that time, 
over a decade of R&D by 
Ansoft research and develop- 
ment staff pioneered the 
notion of automatic and 
adaptive convergence to solu- 


ALACRON 

Alacron is a leader in the 
design, development, and 
manufacture of high-perfor- 
mance coprocessor subsys- 
tems for demanding real- 
world imaging and DSP appli- 
cations. Alacron offers a com- 
prehensive line of coproces- 
sors for PCI, CompactPCI, 
VME, and ISA bus computers, 
based on state-of-the-art mi- 
croprocessors. 

Alacron ’s coprocessors are 
supported by an extensive 



FT-Dominator 


array of interchangeable I/O 
modules, including frame- 
grabbers, hi-res graphics inter- 
faces, SCSI, VSB high-perfor- 


mance digital I/O, and PMC 
modules. 

Alacron ’s solutions include 
extensive libraries of micro- 
coded image and signal pro- 
cessing algorithms. 

Alacron ’s customers include 
a wide range of OEMs, govern- 
ment agencies, research insti- 
tutions, and universities. 

Markets Served 

Markets served include: 
Machine Vision, Optical Char- 
acter Recognition, Document 
Processing, Real-Time Inspec- 
tion, Laser Radar, Real-Time 
Signal Processing, Digital 
Audio Processing, Spectral 
Analysis, Vibration and Noise 
Analysis, Robotic and Servo 
Control, Pattern Recognition, 
ADPCM Coding/Decoding, 
Video Data Compression, 
Medical Imaging, Radar/ 
Sonar, Multimedia, Numerical/ 
Array Processing, Speech 
Processing/ Recognition, 
Communications, CAD/CAM, 
Signal Intelligence, and 
Seismology. 


Customer /Technical 
Support 

Alacron ’s application engi- 
neering team assists OEMs 
and end-users to optimize the 
design of the products and 
applications, making full use 



SHARCs 


of Alacron’s high-perfor- 
mance coprocessing and I/O 
systems. 

Product Lines 

Alacron’s FT-Dominator 
series of scalable high-perfor- 
mance computing subsystems, 
incorporating an array of up 
to 8 ADI-2 106x SHARC micro- 
processors and an Intel 
Pentium controller, are de- 
signed for distributed, com- 
pute-intensive applications. A 
single FT-Dominator provides 


growing needs of engineers as 
the market demands require 
smaller and faster devices with 
tighter design and compliance 
requirements. Ansoft contin- 
ues to lead the technology in 
the industry with upgrades of 
its Maxwell products and the 
introduction of new products 
for both UNIX workstations 
and PCs. 

Ansoft directly markets 
its products worldwide with a 
sales force and a network of dis- 
tributors. Customers include 
leading electronics, telecom- 
munications, and automotive 
companies including Moto- 
rola, Intel, Texas Instruments, 
Samsung, Hitachi, Sony, Sharp, 
Ericsson, SGS Thomson, 
General Motors, Ford, and 
BMW. 

For more information , contact 
Ansoft Corporation , Four Station 
Square , Ste. 660, Pittsburgh, PA 
15219-1119; Tel: 412-261-3200; 
Fax: 412-471-9427; e-mail: 

info@ansoft. com 

For More Information Circle No. 754 


nearly one-GigaFLOP perfor- 
mance in a desktop environ- 
ment. Interconnected using 
PMC-compatible FastTrack™ 
II dataports, Alacron’s FT- 
Dominators serve as nodes on 
Myrinet System or Local Area 
Networks. 

Alacron’s FT-2106x proces- 
sor boards also incorporate a 
scalable array of up to 8 
Analog Devices* ADSP2106x 
SHARC processors, delivering 
very high floating-point per- 
formance for the most 
demanding real-time DSP and 
imaging applications. Ala- 
cron’s FT-2106x systems sup- 
port a wide array of inter- 
changeable I/O modules and 
framegrabbers. 

For more information, contact 
Alacron, 71 Spitbrook Rd., Suite 
204, Nashua, NH 03060; Tel: 
603-891-2750; Fax: 603-891 - 
2745. 
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A DINA li&D , INC. 



ADINA R&D. Inc. was 
founded in 1986. The mission 
of ADINA R&D is to provide 
one effective finite element 
program system-the ADINA 
System-that can be used to 
perform comprehensive finite 
element analyses of structures, 
fluids, and fluid-structure 
interactions. 

The use of one program 
system that is fully integrated 
for structural, thermal, and 
fluid-flow analyses, and that 
therefore can be used instead 
of a series of other analysis 
codes, provides for a tighter 
integration of the complete 
analysis process in the CAE 
environment, less cost, and 
higher reliability and effec- 
tiveness. 

The ADINA System is 
unique because of its wide 
range of analysis capabilities. 
Structures can be modeled as 
linear or highly nonlinear, 
including material nonlinear- 
ities, thermal effects, large 
deformations, and contact. 
Static analysis, frequency 


solutions, or 
transient analy- 
sis using mode 
superposition, 
explicit or im- 
plicit time inte- 
gration, can be 
performed. 

Restart from 
one type of 
analysis to an- 
other is di- 
rectly possible. 

Fluids can 
be modeled as 
acoustic fluids, 
or incompress- 
ible or com- 
pressible fluids 
governed by 
the full Navier- 
Stokes equations. In fluid 
flows with structural interac- 
tions, completely different 
mesh discretizations can be 
employed for the structure 
and the fluid. 

The solvers of the program 
system are fully supported by 
the ADINA System pre- and 
post-processing, including 


automatic meshing, and the 
System can also directly be 
employed with CAD programs 
such as Pro/Engineer by 
accessing the geometry, and I- 
DEAS or PATRAN by using 
their databases. 

The generality, effective- 
ness, and reliability of the 
ADINA System are due to the 


specific finite element proce- 
dures, the sparse matrix solu- 
tion techniques, and parallel 
processing used. Many of the 
techniques are described in 
the textbook Finite Element 
Procedures , by K.J. Bathe 
(Prentice Hall, 1996). 

For More Information Circle No. 756 


LITTON POLY-SCIENTIFIC 



Litton Poly-Scientific has 
introduced a new commercial 
slip ring with a 4-in. through- 
bore. Advanced manufactur- 
ing techniques allow for quick 


assembly of the exact number 
of circuits required at a very 
competitive price. 

A slip ring is an electro- 
mechanical device for use in 


any system that re- 
quires unrestrained, 
continuous rotation 
while transmitting 
power and/or data 
from a stationary to 
a rotating structure. 

The AC6098 slip 
ring is cut to length 
in groups of three 
circuits. It can be 
manufactured with 
one to 72 signal cir- 
cuits and one to 24 
power circuits. This 
“stacked module” 
approach allows for 
quick assembly of 
the exact number of 
circuits required. 
Unlike most compet- 
itive units, the AC 
6098 is designed to 
handle controller 
signals. In addition, 
signal/data circuits can be 
combined with power circuits 
all in the same assembly. The 
slip ring can run up to 60 rpm 
continuous and is sealed 


against dust and water splash. 
It’s available in single units up 
to high-volume OEM quanti- 
ties. 

The AC6098 features a 4-in. 
through-bore that provides 
routing space for hydraulics 
or pneumatics, or for a con- 
centric shaft mount, and is 
particularly well-suited to 
industrial machinery, medical 
equipment, exhibit/display 
equipment and amusement 
rides, but the applications are 
endless. 

Litton Poly-Scientific is an 
innovative motion technology 
products company with design 
and manufacturing capabili- 
ties for slip rings, resolvers, 
DC motors, and higher-order 
actuator assemblies. 

For more information on the 
AC6098 or other Poly-Scientific 
slip rings, call toll-free at 800- 
336-2112, ext. 279; Fax 540- 
953-1841; or visit our web site at 
www. litton-ps. com 
For More Information Circle No. 757 
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DUPONT 

Technology Transfer: Too Many Options? 

by Randy Guschl, Director, Corporate Technology Transfer, DuPont 



One of the most daunting 
aspects of the world of exter- 
nal technology is the sheer 
size of it I call this the “too 
many options” syndrome. A 
company must have a logical 
sorting process by which it 
chooses its partners and 
decides where it is going to 
work and on what. 

Today, corporations cannot 
afford to have a standing army 
in every area. No one has a 
monopoly on expert technol- 
ogy anymore. When all is said 
and done, however, forget the 
cost and speed of develop- 
ment. Joint technology devel- 
opment simply yields results 
neither group could have 
achieved alone. This argu- 
ment is probably not being 
used enough in the context of 
government-industry-universi- 
ty interface. 

The universal ingredient 
for successful technology 
transfer is the commitment of 
management, both technical 
and business, because build- 
ing tech transfer relationships 
takes a long time. Once the 
process has been started, it 
needs continuous support 
from all involved parties. The 
next key is the scientist-scien- 
tist interface. Scientists must 
get into laboratories, working 
one-on-one with other scien- 
tists, looking for opportunities 
for tech transfer. 

External technology comes 
from three sources. Universi- 
ties form one large group, and 
as a global company, we look 
to universities worldwide. 
Government laboratories are 
the second group. Other com- 
panies, discovering the same 
technologies that we are, 
make up the third source 
group. 

One way to address the 
problem of too many options 
among universities is to pick 
a few key partners with whom 
the company does most of its 
work. Although DuPont will 
continue to work with almost 
any university that has a pro- 
ject on which we want to col- 
laborate, we have narrow'ed 
our work down to about two 
dozen “technology partners,” 
targeting areas of research 
that are of mutual interest. 


The problem of too many 
options pops up again with 
government labs, which num- 
ber more than 700 in the U.S. 
alone. To narrow the field, a 
company must identify those 
labs that, from a technology- 
core competency base, are 
most like itself. DuPont has 
done that, and we spend most 
of our time with about 14 labs. 
We have had more than 30 
Cooperative Research 8c 
Development Agreements at 
one time, mostly with those 14 
labs. 

A company-company inter- 
face works well w hen one com- 
pany has already developed a 
technology that another wants 
and needs. In this interface, 
companies share both the 
research and much of the sub- 
sequent development. So, you 
gain both “R" and the “D,” 
instead of only research, 
which is traditionally the prod- 
uct from a university or gov- 
ernment lab. 

It’s important to talk about 
success stories. One of my 
favorites involves our new 
refrigerants business. DuPont 
made the switch from its 
Freon® line of refrigerants to 
a new family of Suva® refrig- 
erants-from a blank slate to 
commercial sales from entire- 
ly new processes and plants-in 


four years. That’s about half 
the normal time. 

That business faced many 
obstacles: screening hundreds 
of compounds, determining 
which ones to make, testing all 
of them, creating the flow- 
sheets, building the pilot 
plants. It worked heavily with 
government agencies, espe- 
cially the National Institute of 
Standards and Technology' 
and the U.S. Department of 
Energy labs, to decide mathe- 
matically which compounds 
were viable candidates. The 
chemistry and chemical engi- 
neering departments of sever- 


al universities also did part of 
the work, identifying the best 
compounds and drawing up 
the flowsheets. The question 
at the end of the day isn’t 
“Why did this work so well?” 
but “Why can’t we do this 
more often?” 

The other side of tech 
transfer-and the part that’s 
much newer for DuPont-is 
the licensing out or selling of 
our underused technolo- 
gies. DuPont has more than 
18,000 active patents, only 
one-third of which make up 
the core technologies we use 
to run our company. We are 
actively marketing our unused 
technologies. 

DuPont has doubled our 
tech transfer activities in the 
past two years, and we plan to 
do even more if the right 
opportunities come around. 
Our partners must accept the 
fact that they are competing 
with others. We are going to 
work with people who are easy 
to deal with, can respond 
quickly, and keep the strategic 
focus on the partnership. The 
model we follow favors a glob- 
al, collaborative approach to 
R&D in order to extract as 
much value as possible from 
all of our intellectual assets. 

For more information , contact 
DuPont Co., Corporate Tech- 
nology Transfer, RO. Box 80356, 
Wilmington , DE 19880-0356. 
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ALGOR . INC. 

Engineers Now Can Conduct Kinematics, Rigid/Flexible Body Dynamics & Nonlinear FEA With One Program 



Algor, Inc. is a leading 
maker of mechanical engi- 
neering finite element analy- 
sis and event simulation soft- 
ware for Windows NT/95 and 
UNIX operating systems, as 
well as DEC Alpha running 
Windows NT. More than 
16,000 engineers in more 


than 60 countries use Algor 
software. 

Accupak/VE can simultane- 
ously analyze mechanical 
events involving large deforma- 
tion, nonlinear material prop- 
erties, kinematic motion, 
forces caused by motion, and 
stress prediction. Because 


Accupak/VE 
does in one pro- 
gram what up to 
now has taken 
software from two 
or more vendors, 
it will lead to 
faster, easier, and 
more accurate 
analysis of the 
designs of parts 
and products for 
a wide variety of 
industries. 

Accupak/VE is 
the first ever “vir- 
tual engineering” 
software. In virtu- 
al engineering, 
the user does not 
need to study 
numbers to know if a part will 
fail but, rather, can see the 
part failing on the computer 
screen the way it would in the 
real world. The engineer also 
can see bending, breaking, 
contact in a critical or unex- 
pected location, and other 
mechanical failure. 


Before Accupak/VE, an 
engineer would use separate 
kinematic, “rigid body" analy- 
sis software to predict or 
determine the loads in a 
model. These loads would 
then be transferred to a finite 
element model for finite ele- 
ment stress analysis. Addi- 
tionally, if the loads affected 
the shape of the mechanism, 
the engineer would have to go 
back and forth between two 
programs and two models of 
the same mechanism. Accu- 
pak/VE enables the user to 
accurately predict motion and 
conduct stress analysis in the 
same program at the same 
time. 

For more information on 
Algor's free VHS video tape fea- 
turing Algor software in action , 
visit Algor on the World Wide Web 
at http://www.algor.com or send 
e-mail to info@algor.com; Tel: 
412-967-2700; Fax: 412-967- 
2781. 

For More Information Circle No. 759 


TEKNOR INDUSTRIAL COMPUTERS 

Industrial Computers for Hi-Tech Applications 


Teknor is regarded as the Current Products 
most technologically advanced Compact PCI Boards & 
and reliable company in the Systems — Compact PCI is 
design and de- going to ex- 

velopment of pl°de th e stan- 

industrial sin- J J dard platform in 


gle-board com- 
puters and systems in the 
world. In fact, Teknor is the 
largest manufacturer of highly 
integrated, high-performance 
industrial computers aimed at 
major OEMs and system inte- 
grators in the industrial equip- 
ment, telecommunication sys- 
tems, and medical devices 
markets. With headquarters in 
Montreal, Canada, and in 
Florida, and with regional 
offices in Germany and the 
USA, Teknor has technical 
sales representatives and dis- 
tributors across the globe. 
Teknor's success stems from 
unmatched technical support 
and dedicated customer ser- 
vice, together with superior 
engineering and excellence in 
manufacturing at its state-of-the- 
art ISO-900 1 -certified facility. 


the telecom 
mega-market and Teknor is 
there to conquer it. Teknor's 
Compact PCI computers com- 
bine the versatility and relia- 
bility of the Eurocard form 
factor. This unique architec- 
ture has built-in power to 
process real-time data, main- 
tain high availability in mis- 
sion critical applications, and 
best of all, it's very affordable. 

Pentium Processor-based PCI- 
ISA Bus Industrial Single-Board 



Computers — The most recent 
addition to the industrial SBC 
line is the Pentium-based PCI 
series. The PCI single-board 
computer and passive back- 
plane series offer the telecom 
and medical systems compa- 
nies the high throughput 
offered by PCI bus technology 
at prices competitive with off- 
the-shelf PC products. 

Half-Size 386 to Pentium 
Processor-based ISA Bus Industrial 
Single-Board Computers — The 
VIPer SBC series takes integra- 
tion one step further by adding 
PC/ 104 expansion ability, 
SCSI, Enhanced IDE, Flash & 
Ethernet options, and local bus 
SVGA video with simultaneous 
flat panel and CRT operations. 
The VIPer series is ideal for 
embedded or small passive 
backplane applications that 
require full PC functionality in 
a compact package. Typical 
applications include mobile 
data acquisition systems and in- 
vehicle GPS systems. 

High-Integration Real-Time 


INC. 


Video Interface Module — The 
VIPer Vision TEK-380 adds 
real-time imaging functionali- 
ty to Teknor's industry-leading 
VIPer single-board computers. 
It produces high-quality video 
for LCDs and analog CRT 



VIPer Vision TEK-380 


screens while occupying no 
bandwidth at the system bus 
level. 

For more information , contact 
Teknor Industrial Computers 
Inc., 7900 Glades Road , Boca 
Raton , FL 33434; Tel: 561-883- 
6690 or 800-387-4222; Fax : 
561-883-66 90; wunv. teknor. com. 
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KEYENCE CORPORATION OF AMERICA 

New Laser Scan Technology Provides High-Speed, Sub-Micron Measurements 


The recently introduced 
Keyence LS-5000 Series Laser 
Scan Micrometer Systems set 
new standards in precision 
laser measurement. By em- 
ploying a newly developed 12- 
sided polygon mirror and a 
high-precision motor, Keyence 
has achieved a high-speed, 
precision measurement sys- 
tem with a 1 200 cps scan rate - 
three times that of conven- 
tional designs. 

The new design provides 
the extra performance re- 
quired to continuously mea- 
sure extruded, moving, and 
vibrating products such as 
diameter measurement of 
wire drawn from extrusion 
dies, measurement of surface 
vibration and runout of mag- 
netic and optical disk storage 
devices, and diameter of trans- 
parent objects on fast-moving 
production and inspection 
lines. 

Together with increased cal- 
culation speed and precision, 


the new LS-5000 series 
achieves a resolution of 0.05 
pm, twice that of conventional 
systems, making it possible to 
offer stable, precise measure- 



ments in the sub-micron 
range. The measurement area 
(beam width) of the LS-5000 
extends from 0.2 mm to 40 
mm, allowing precision mea- 
surements throughout a wide 
range of target sizes and 
shapes. Additionally, Keyence 
recently introduced a modi- 
fied version of the LS-5000 
with a super-wide beam which 
extends the measurement 
area to 120 mm. 


Touch Screen, Menu- 
Driven User Interface 

A unique touch screen dis- 
play employing a menu-driven 
user interface (an industry 
first) simplifies setup and 
operation. A HELP facility 
guides the user. The LS-5000 
Series Controller processes 
data from up to 4 sets (trans- 
mitter and receiver) of scan 
heads, permitting great appli- 
cation flexibility. The Con- 
troller Module stores settings 
for up to 16 measurement 
programs. 

How the LS-5000 Laser 
Scan Micrometer Works 

In each LS-5000 transmitter 
head, a semiconductor laser 
projects a beam onto a 12- 
sided, rotating cylindrical mir- 
ror. An object in the path of 
the beam reflected off the mir- 
ror causes a “shadow," thus 
reducing the quantity of light 
entering the receiver sensor 
head. The total amount of 


light is focused onto a photo- 
diode, creating a signal pro- 
portional to the light quantity. 

LS-5000 Measurement 
Modes and Functions 

Five measurement modes 
are built into the LS-5000. 
Included are DIAMETER 
(measurement of outside 
diameter); GAP (measure- 
ment of gap between 
objects); PITCH (measures 
the center pitch or alignment 
of connector pins or similar 
objects, up to a maximum of 
100 objects); HEIGHT (mea- 
surement of object height); 
and EDGE (measurement of 
edge position). 

For more information , contact 
Keyence Corporation of America , 
50 Tice Boulevard , Woodcliff 
Lake , NJ 07675; Tel: 201-930 
1400; Fax: 201-930-0088; 

e-mail: keyence@keyence.com ; 
http:// www. keyence. com 
For More Information Circle No. 761 


VECTOR FIELDS INC. 

Software for Electromagnetic Design 



Vector Fields is a leading 
independent specialist com- 
pany dedicated to the devel- 
opment and application of 


computer software for the 
design and analysis of electro- 
magnetic devices and systems. 
The unique expertise within 
the company has been built 
up over many years by 
research, software develop- 
ment, and the application of 
computer-aided engineering 


in industry. Users of the 
Vector Fields OPERA suite of 
software include many of the 
world’s largest corporations, 
government research lab- 
oratories, and successful 
companies. They all have 
one thing in common: 
the need to use the best 
available techniques for 
electromagnetic design. 

Although Vector 
Fields software is at the 
forefront of technology, it 
is in daily use in design 
offices and research labo- 
ratories around the world. 
Many of the leading cor- 
porations in the USA have 
recognized the benefits of 
using advanced analysis 
techniques and are using 
Vector Fields software for the 
design of products as diverse 
as proximity' sensors, magnet- 
ic recording heads, electrical 
machines, N.D.T. equipment, 
loudspeakers, MRI body 
scanners, X-ray tubes, CRTs, 
thin-screen displays, and kly- 


strons. The ability to com- 
pute electromagnetic per- 
formance with confi- 
dence using Vector Fields 
software allows the evalu- 
ation of alternative de- 
signs at the conceptual 
stage before committing 
further resources to a 
project. 

The G.U.I. of the 
OPERA pre- and post- 
processor is dedicated to 
electromagnetic computa- 
tion and provides effi- 
cient, user-friendly data 
input with versatile results dis- 
play. When combined with 
well-proven analysis modules 
such as TOSCA, ELEKTRA, 
SOPRANO, and SCALA, 
OPERA offers designers a 
powerful analysis environ- 
ment. The software is accom- 
panied by a technical support 
service, which is recognized as 
being second to none. 
Versions of all software are 
available for most computer 
systems, including PCs and 


workstations, providing users 
with a most effective tool for 
accurate electromagnetic de- 
sign today, for tomorrow’s 
products. 

For more information , contact 
Vector Fields, 1700 North Farns- 
worth Ave., Aurora, IL 60505; 
Tel: 630-851-1734; Fax: 630- 
851-2106; e-mail: info@ 

vectorfields.com; http: //www. 
vectorfields.com 
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MARC ANALYSIS RESEARCH CORPORATION 

MARC Analysis Enables Virtual Manufacturing 






Tkt "Rubik's Cube" illustrates the three major modeling capabilities in SPSS: Component 
Integration, Discipline Integration and Variable Fidelity Analysis < Zooming i. 


In a recent article in NASA 
InSights, this diagram illustrat- 
ed the methodologies used by 


aircraft engine manufacturers 
for the numerical simulation 
of propulsion systems in a 


high-performance computing 
environment. The diagram 
shows a matrix of engine com- 
ponents, model fidelity, and 
disciplines used in the simula- 
tion of these complex systems. 

Once again, NASA and its 
suppliers are leading the way. 
This time, it is the Virtual 
Manufacturing revolution. As 
defined in a MARC white 
paper on the topic. Virtual 
Manufacturing involves the 
use of a computer to simulate 
not only a product, but the 
processes involved in its fab- 
rication. This is a major 
change that eventually will 
affect all companies involved 
in design and manufactur- 
ing. But the NASA experi- 
ence shows that this is not 
just a dream, but a reality in a 
wide variety of complex engi- 
neering simulations. 

MARC is leading the way in 
the Virtual Manufacturing rev- 
olution. The ability' to provide 
accurate simulations of com- 


plex, nonlinear phenomena is 
helping this revolution to take 
place. The broad structural 
analysis capabilities of MARC 
make this possible with fea- 
tures ranging from automated 
three-dimensional contact 
between components and 
even self-contact, to coupled 
analysis of structures involving 
large deformations, thermal 
analysis, and fluid flow. 
Providing this level of compu- 
tational power in a parallel 
processing scalable environ- 
ment means that simulations 
never before possible are now 
becoming a standard part of 
die design process for many 
companies. 

Today s designers require simu- 
lation tools to fully understand 
the implications of design trade- 
offs. MARC is working to provide 
these tools. Visit MARC Analysis 
Research Corp. at www.marc.com 
For More Information Circle No. 763 


NATIONAL TECHNOLOGY TRANSFER CENTER 



The National Technology 
Transfer Center, part of the 
NASA Commercial Tech- 
nology Network since 1991, is 
a full-service technology' com- 
mercialization center that 
transforms today’s technolo- 
gies into tomorrow’s prod- 
ucts by presenting effective 
ways to help U.S. corpora- 
tions and taxpayers get access 
to and use federally-financed 
technologies. 

NTTC helps federal labora- 
tories and companies identify 
technologies with market po- 
tential and match these tech- 
nologies with companies that 
can turn them into new prod- 
ucts and processes for 
America. 

NTTC assists in the assess- 
ment of the commercial po- 
tential of research. NTTC 
builds integrated commercial 
assessment teams; applies a sys- 
tematic approach to technolo- 
gy assessment; identifies the 
most commercially-viable tech- 
nologies; and helps license 
and market technologies tar- 


geted for com- 
mercialization. 

NTTC main- 
tains the larg- 
est database of 
federally-fund- 
ed technolo- 
gies in the U.S. 

This informa- 
tion retrieval 
system gives ac- 
cess to more 
than $70 bil- 
lion in federal- 
ly-funded re- 
search and 
100,000 re- 
searchers at 
more than 700 
federal labo- 
ratories and 
more than 100 
universities. NTTC’s Gateway 
Services links clients to the fed- 
eral laboratory system re- 
sources that best match their 
needs and updates them on the 
hottest technologies. 

NTTC courses and informa- 
tion products focus on the 
entire technology transfer 


and commercialization pro- 
cess or any piece of that 
process. Taught by nationally- 
recognized experts, they 
cover a variety of topics from 
the basics of technology trans- 
fer, to assessing technologies, 
to negotiating deals, to finaliz- 
ing licensing agreements. 


NTTC works with many fed- 
eral entities as w'ell as univer- 
sities, entrepreneurs, and 
Fortune 500 companies. 

For more information , call 800- 
678-6882 or visit the NTTC web 
site at http://www.nttc.edu 

For More Information Circle No. 764 


98 


www.nasa tech .com 


NASA Tech Briefs, August 1997 




DIGI-KEY CORPOmnOiX 



It started in 
1972 — an idea — a 
new concept in dis- 
tribution. Today, 

Digi-Kev represents 
one of the fastest- 
growing electronic 
component distrib- 
utors in the United 
States. At Digi-Key, 
service is the key! 

This customer-cen- 
tered business phi- 
losophy has posi- 
tioned Digi-Key as 
the industry-recog- 
nized leader a- 
mong distributors 
when it comes to 
service. 

Serving the cus- 
tomer ultimately 
begins with the 
Digi-Key catalog. It 
is updated and 
expanded ever)’ 60 
days to accommo- 
date constant product-line 
expansion and provide accu- 
rate, up-to-date pricing. 

Complementing this print- 


ed catalog is an electronic 
media presence that will 
continue to make the cus- 
tomer’s job more efficient. 


Digi-Key’s World 
Wide Web site has 
earned recognition 
by Electronic Busi- 
ness Today as one of 
the best among dis- 
tributors. 

Digi-Key custom- 
ers are provided 
with real-time stock 
status and order 
entry. An intelligent 
conveyor system is 
the basis for an 
order fulfillment sys- 
tem among the most 
efficient in the 
entire world. Fully 
supervised by Digi- 
Key’s host comput- 
er, the conveyor 
flawlessly routes or- 
ders through more 
than a mile of con- 
veyor. This highly 
automated ap- 
proach to order ful- 
fillment al low f s orders to be 
processed in as little as 30 
minutes! And the entire 
process — from order entry to 


shipping — is ISO 9002 certi- 
fied. Based on independent 
research conducted by several 
well-respected trade publica- 
tions, Digi-Key is the industry’s 
consistent leader when it 
comes to service! 

We believe Digi-Key pro- 
vides the best service in the 
industry with a 30% com- 
pound annual rate of sales 
increase over the past 20 
years — not as a result of 
acquisition. There is perhaps 
no greater testimony to the 
quality Digi-Key provides its 
customers. We feel it is this 
unparalleled level of service 
that differentiates Digi-Key 
from other distributors. 

For your free catalog , call, 
unite , fax , or visit us on the 
Internet. Digi-Key Corporation , 
701 Brooks Ave. South, Thief 
River Falls, MN 56701; Tel: 800- 
344-4539; Fax: 218-681-3380; 
http://umrw. digikey. com 
For More Information Circle No. 765 


BENTLEY SYSTEMS, INC. 

A Stream of Continuous Improvements 



Installing a major software 
upgrade often causes a severe 
drop in productivity. Bentley, 
a worldwide leader in engi- 
neering software and user ser- 
vices, now delivers software 
enhancements in a stream of 
continuous improvements: 
more frequent upgrades that 
improve software without 
interrupting ongoing work. 
For example, Bentley’s Mi- 
croStation Modeler, a com- 
prehensive tool for the fast 
production of 2D and 3D 
mechanical engineering mod- 
els, was recently enhanced 
with an analysis package. 

More than 100,000 of the 
250,000 users of Bendey soft- 
ware are subscribers to Bendey 
SELECT* 1 , the industry’s first 
technology and service sub- 
scripuon program. They re- 
ceive conunuous improve- 
ment software enhancements 
delivered through quarterly 
CD-ROMs-and on Bentley’s 
SELECT Stream SM Web pages 
the day they are certified. Sub- 


scribers avoid the 
hassle of imple- 
mentation of a mon- 
olithic new ver- 
sion, the weighty 
investment and 
the delay in imple- 
menting small in- 
novations. 

For example, 
design engineers 
using MicroStadon 
Modeler, without 
interrupung their 
work, can now' add 
SRAC’s new COS- 
MOS/M DESIGN- 
ER ONE™ design 
analysis software 
for stress problems 
with automadc 
meshing, full visu- 
alizauon with ani- 
mauon, and the fastest analysis 
soludon technology avail- 
able — COSMOS/FFE® (Fast 
Finite Element). 

Another feature recently 
delivered in the SELECT 
Stream is integrated surface 


modeling, which lets industri- 
al designers and mechanical 
designers in the automouve 
and aerospace industries 
sketch free-form, rather than 
having to specify' details as 
they draw. 


Other improve- 
ments to Micro- 
Station Modeler 
delivered in the 
SELECT Stream 
are an integrated 
Web browser, en- 
hanced editing of 
parametric pro- 
files, assembly sec- 
uoning, advanced 
blending, en- 
hanced bill of 
materials genera- 
tion, and many 
more. 

For more informa- 
tion about Bentley 
SELECT, Micro- 
Station Modeler, or 
other Bentley prod- 
ucts, call Bentley at 
(800) BENTLEY, visit Bentley's 
Web site at www.bentley.com, or 
send e-mail to family @bent ley. 
com 
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THE MATHWORKS, INC . 



The Math Works, Inc., locat- 
ed in Natick, Massachusetts, 
was established in December 
1984 to develop and market 
interactive engineering and 
scientific software products. 
The founders of The 
MathWorks recognized the 
need among engineers and 
scientists for more powerful 
computing environments 
beyond those represented by 
Fortran and C. In response to 
that need, they combined 
their expertise in mathemat- 
ics, engineering and comput- 
er science to develop MAT- 
LAB^. MATLAB is a high-per- 
formance, technical comput- 
ing environment that provides 
comprehensive math and 
graphics, specialized applica- 
tion toolboxes, and a powerful 
structured programming lan- 
guage. MATLAB offers hun- 
dreds of convenient, built-in 
functions that users can cus- 
tomize and extend as needed. 
Users can also link in their 
existing C, C++, and Fortran 
programs. The MATLAB 


Compiler, and C and C++ 
Math Libraries allow users to 
automatically convert their 
MATLAB programs into 
portable C or C++ code for 
stand-alone applications that 
run outside of the MATLAB 
environment. MATLAB files 
and user-written applications 
are portable across PC, 
Macintosh, and UNIX work- 
station platforms. 

Simulink®, built on the 
MATLAB technical comput- 
ing environment, is an inter- 
active system for analyzing, 
modeling, and simulating 
dynamic nonlinear systems. 
Stateflow™, a major new 
product addition to the 
Simulink environment, is a 
graphical tool for designing 
complex reactive, event-driv- 
en systems based on finite 
state machine theory. The 
combination of Simulink and 
Stateflow offers practical 
design and analysis tools for 
such industries as automotive, 
aerospace, and communica- 
tions. 


MATLAB Toolboxes and 
Simulink Blocksets extend the 
power of MATLAB by provid- 
ing algorithms and functions 
developed by experts in digital 
signal processing, control sys- 
tem design, image processing, 
symbolic math, finance, statis- 
tics, mapping, neural net- 
works, system identification, 


optimization, and other appli- 
cation areas. 

NASA engineers and scien- 
tists nationwide have adopted 
MATLAB for several mission- 
critical research and design 
projects, including the next- 
generation High Speed Civil 
Transport. 
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INVENTION MACHINE CORP. 


Founded in 1992, Boston- 
based Invention Machine 
Corporation is the leading 
provider of software tools 
which enable engineers, scien- 
tists, and tech- 
nologists to 
extend their 
knowledge 
and capability 
to solve techni- 
cal problems 
by generating 
innovative 
ideas. Inven- 
tion Machine’s 
revolutionary 
software tools 
provide users 
with a stan- 
dardized ap- 
proach for the 
development 

of high-quality, well-designed 
products and processes. 

By providing innovative soft- 
ware applications, Invention 
Machine Corporation has a 
vision to be the technological 
leader that changes the way 
companies develop products 
and processes. 


Invention Machine Corpo- 
ration also offers training 
courses on the software, and 
engineering consulting to cor- 
porate clients who wish to 
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and process development. 
TechOptimizer Professional 
Edition defines a new category 
of engineering Software- 
Computer Aided Innovation 
(CAI). This software 
tool offers the user a 
standardized way to 
state and solve technical 
problems in the concep- 
tual stage of product/ 
process development. 
This software applica- 
tion gives a break- 
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obtain value in new technolo- 
gy ownership, cost reductions, 
and new product/process 
development. 

TechOptimizer Professional 
Edition is an innovative soft- 
ware tool that is designed to 
work with engineers in the 
conceptual stages of product 


through process for strategic 
and guided thinking to create 
innovative and cost-conscious 
solutions. 

For more information, contact 
Invention Machine Corporation, 
200 Portland Street, Boston, MA 
02114-1722; Tel: 617-305-9250; 
Fax: 617-305-9255; e-mail: 
info@invention-machine.com; 
Web site: www.invention-machine. 
com 

For More Information Circle No. 768 
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Asymmetric Funnel 

LiquhJ pouring through a funnel tends to swart 
and form a whirlpool As a result centrifugal 
forces mow the liamd away from the drain 
hole, reducing the funnel capacity 

it <s p'opoeed to take advantage of the 
asymmetry pnnople m the formal design 
The axis d the drain <s shifted 0 36 to 0 5 
times its diameter relative to the conical 
funnel ails, making the formal asymmetnc 
Aa a result, the rotation speed of the liquid 
•n the whirlpool is reduced and fonnel 
capacity «s increased 
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ENTERPRISE SOFTWARE PRODUCTS , INC. 


Overview 

Enterprise Software Prod- 
ucts, Inc. (ESP) develops, mar- 
kets, supports and provides 
training for FEMAP, the price- 
performance leader in CAE 
modeling and results evalua- 
tion for the engineering desk- 
top. The FEMAP product line 
has built a reputation as an 
easy-to-use finite element pre- 
and post-processor that per- 
forms effectively on personal 
computers. Finite element 
models can be prepared quick- 
ly and easily to be analyzed by a 
large number of commercial 
finite element solvers. Re- 
sulting product performance 
in terms of stress, deflection, 
temperature, and dynamic 
response can be evaluated to 
improve product reliability 
and cost factors. The company 
works closely with its CAD and 
FEA technology partners to 
provide easy-to-use and sophis- 
ticated tools for the CAE pro- 
fessional. As the value leader in 
finite element pre- and post- 
processing, FEMAP can also 


help reduce software costs. 
With a commitment to ongo- 
ing improvements in CAD data 
transfer and support of 
advanced simulation technolo- 
gies, FEMAP is increasingly 
being regarded as a compan- 



ion to the high-end FE systems 
traditionally available on 
UNIX workstations and super- 
computers. 

Functionality 

FEMAP provides a consistent 
working environment to 
enable technical professionals 
to develop sophisticated simu- 
lation of mechanical product 
performance quickly and effi- 
ciently on the engineering 
desktop. 


Geometry' or finite element 
models can easily be created 
using the bottom-up con- 
struction techniques popular 
for many conceptual model- 
ing applications. As a comple- 
ment, complex CAD geome- 
try may be accessed directly 
in Parasolid, ACIS, or IGES 
formats. 

To support conceptual-level 
analyses, a powerful beam 
cross-section library- is includ- 
ed. This library improves pro- 
ductivity and accuracy' by 
enabling the user to automati- 
cally calculate inertial proper- 
ties and also provides visual 
feedback for beam orientation. 

A material library is includ- 
ed, which users may also cus- 
tomize to meet their specific 
applications. 

The finite element mesh can 
be developed using direct gen- 
eration of elements, mapped 
automatic meshing, or free 
meshing of surfaces and solids. 

Once the finite element 
model is prepared in FEMAP, 
stress, deflection, temperature, 


heat flow, and dynamic perfor- 
mance can be solved by a wide 
range of commercial FEA 
solvers. As application require- 
ments change and as new 
solver technologies emerge, 
you can easily integrate these 
technologies while remaining 
in the familiar FEMAP environ- 
ment. FEMAP supports a very 
broad range of commercial 
FEA solver technologies, 
including many advanced fea- 
tures for market-leading codes 
such as ABAQUS, ANSYS, or 
MSC/NASTRAN. A neutral file 
and customization scripting 
language are also available to 
support the integration of com- 
pany- or industry-specific solver 
technologies into a single, con- 
sistent CAE environment. 

For more information, contact 
Enterprise Software Products , Inc., 
415 Eaglevieiv Blvd., Suite 105, 
PO Box 1172, Exton, PA 19341; 
Tel: 610-458-3660; Fax: 610A58- 
3665; e-mail: femap@entsofl.com 

For More Information Circle No. 769 



7. Digital video processing controls 
8 50-200% variable image sizing controls 
9. Multiple levels ot flicker reduction/image enhancement 


10. Just one rack-unit high 


the new scan so ultra 

WHAT PUTS IT OUT IN FRONT? THE FEATURES BEHIND IT. 


Introducing a giant step forward in broadcast-quality 
images. Scan Do* Ultra is everything you asked for in a 
workstation to video scan converter/down converter: powerful fea- 
tures you want, higher resolutions you need, the superior quality 
of the Scan Do family, and a price that’s incredibly affordable. In 
fact, at just $6,495. Scan Do Ultra offers the industry's best 
combination of performance and value. 

*R1 Communications 
[vIlB s pecialties. Inc. 

..Fortt^perfomance computer video interfaces 


So now you can create true broadcast-quality video from 
your high-res workstation, PC or Mac* — without creating 
problems for your budget! 

But don’t take our word for it. Call for a free demo, and we'll 
put a Scan Do Ultra in front of you. Then you can discover 
for yourself all the features behind our most powerful scan 
converter ever! 


Phone: 516-273-0404 / Fax: 516-273-1638 
E-mail: info@commspecial.com 
Internet: http://www.commspecial.com 


GSA #: GS-35F-4045D 


W YOU OWN A SCAN DO. ASK US HOW TO 'TRADE UP' TO AN ULTRA! 


Scan Do is a registered trademark of Communications Specialties, Inc. ©1997 Communications Specialties, Inc. 
All other trademarks are property of their owners. 
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CHANNEL K DATA 
ACQUISITION CATALOG 

Keithley MetraByte’s 1997-1998 
Channel K Data Acquisition 
Catalog and Reference Guide 
offers 288 pages of product 
descriptions, technical informa- 
tion, and applications. Features data acquisition 
products such as the new USB-compatible high- 
accuracy data modules, high-speed multifunction 
ISA and DSP-equipped PCI boards, PCMCIA cards, 
serial and IEEE-488 communications interfaces, 
board-level instruments, software, and accessories. 
Keithley Instruments, Inc., 28775 Aurora Rd., 
Solon, OH 44139-1891; 1 -888-KEITHLEY; Fax: 216- 
248-6168; http://www.keithley.com 

Keithley Instruments, Inc. 

For More Information Circle No. 461 


MOTION 

CONTROL 


Oregon Micro Sys- 
tems’ new motion 
control product 
guide - a full line of 
multi-axis controllers 
with up to 8 axes on a 
single board. Thanks 
to exclusive patented 
technology, OMS 
motion controllers 
have higher reliability 
and lower costs. Shipment is from stock for imme- 
diate deliver)’. Oregon Micro Systems Inc., 1800 NW 
169th Place, Ste. C100, Beaverton, OR 97006; Tel: 
503-629-8081; Fax: 503-6294)688. 

Oregon Micro Systems Inc. 

For More Information Circle No. 462 



Load Cells 
Force/Torque 
Sensors ' 






NEW 
SENSORS 
CATALOG 

New catalog describes 
load, force, and torque 
sensors. Gram Sensors: 
from 10 to IK grams; 
Load Cells: to 400K lbs.; 
Load Buttons: to 50K 
lbs.; Thru Hole Load 
Cells: to 30K lbs.; 

Torque Sensors: to 50K 
in/lbs.; and Load Pins. Transducer Techniques Inc., 
43178 Business Park Dr., Temecula, CA 92590; Tel: 
909-676-3965; Fax: 909-676-1200; e-mail: tti@ttload 
cells.com; http://www.ttloadcells.com 

Transducer Techniques Inc. 

For More Information Circle No. 463 
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FREE HIQ EVALUA- 
TION SOFTWARE 

National Instruments offers 
HiQ® for Windows, featuring 
ActiveMath™ and visualiza- 
tion tools for Microsoft Office. HiQ on Windows 
NT or Windows 95 uses ActiveX™ (OLE) for inte- 
gration with Microsoft Office and Microsoft’s 
OpenGL 3D graphics library making advanced 
technical calculation, data visualization, and docu- 
mentation solutions more cost-effective and simpler 
for technical professionals. Call for free HiQ evalu- 
ation software. National Instruments, 6504 Bridge 
Point Pkwy., Austin, TX 78730; Tel: 512-794-0100 or 
800-433-3488; Fax: 512-794-8411; e-mail: 

info@natinst.com; http://www.natinst.com 

National Instruments 

For More Information Circle No. 464 


QUALITY 
ALUMINUM 
CASTINGS 

This newly updated, full 
color brochure illustrates 
permanent mold aluminum 
casting, a process best suit- 
ed for high-strength, high- 
quality products ranging 
from a few ounces to several 
hundred pounds with yearly production runs of 
3000 or more. Explanations of the complete in- 
house machining, engineering and tooling Stahl 
can provide are also included. Stahl Specialty Co., 
Kingsville, MO 64061; Tel: 800-821-7852. 

Stahl Specialty Company 

For More Information Circle No. 465 



Analog and Digital 
S-VHS Data Recorders 

S-VHS 

CASSETTE DATA 


RECORDERS 


New datapack on Avalon's 


1997 range of high-perfor- 
mance recorders. Analog 

flvQton 

recording to 12 MHz. Digital 
recording to 8 Mbps. Single- 
and multi-channel units for 

static, mobile, and MIL-SPEC 


applications such as intelligence gathering, ASW, 
wideband telemetry, radar signature recording, etc. 
Avalon Electronics, Inc., 98 Blacks Mill Drive, 
Dawsonville, GA 30534; Tel: 800-797-1337; Fax: 706- 
216-2485; e-mail: avelinc@stc.net; http://www.aval. 
demon.co.uk/avalon 

Avalon Electronics, Inc. 

For More Information Circle No. 466 



PC-BASED JTFA 
TECHNIQUES 


Learn how to use PC-based 
joint-time-frequency analysis 
(JTFA) techniques with the 
National Instruments Joint 
Time-Frequency Analysis 
Application Note, to achieve 
more precise time and fre- 
quency domain resolution than traditional FFT- 
based measurements. PC-based JTFA techniques 
solve diverse signal processing, biomedical, vibra- 
tion, sound, and noise analysis applications. 
National Instruments; Tel: 512-794-0100 or 800-433- 
3488; Fax: 512-794-8411; e-mail: info@natinst.com; 
http://www.natinst.com 

National Instruments 

For More Information Circle No. 467 
1 



SENTRY™ SERIES 
BRUSHLESS 
SERVOMOTORS 

New selection guide provides 
detailed specifications and selec- 
tion information for these high- 
performance servomotors. SEN- 
TRY servomotors feature the 
industry’s highest torque per frame size. Available 
in NEMA 23 and 34 frame sizes, SENTRY servomo- 
tors meet the most demanding torque, velocity, 
and/or positioning applications with a medium 
inertia design for improved load matching. Pacific 
Scientific, Motor Products Division, Rockford, IL; 
Tel: 815-226-3100; Fax: 815-226-3080. 

Pacific Scientific, 

Motor Products Division 

For More Information Circle No. 468 



VORTEX TUBES 

Data sheet describes how 
EXAIR Vortex Tubes pro- 
duce up to 10,000 Btu/hr. 
with no moving parts. 
Tubes convert an ordinary 
supply of compressed air 
into two streams: one hot 
and one cold. Temp- 
eratures are adjustable 
from -50° to +250°F. 
Bulletin highlights advantages for a variety of indus- 
trial cooling applications. EXAIR Corporation, 
1250 Century Circle North, Cincinnati, OH 45246; 
Tel: 800-903-9247; Fax: 513-671-3363; e-mail: 
techelp@exair.com; http://www.exair.com 

EXAIR Corporation 

For More Information Circle No. 469 
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IMAGINATION 
SYSTEMS' 
HYPERKERNEL 

The Hyperkemel is the First prod- 
uct that enables software developers 
to implement deterministic real- 
time system applications that execute with Windows 
NT. Supporting Windows NT 4.0 and 3.51, 
Hyperkemel enables devices such as robots, process 
controllers, and machine control systems to be con- 
figured as application servers on any standard net- 
work system, reducing software development time. 
Imagination Systems Inc., 5752 Princess Anne Rd., 
Virginia Beach, VA 23462; Tel: 800-331-2565 or 804- 
497-8200; Fax: 804-497-2062; http://www.imagina 


Imagination Systems Inc. 

For More Information Circle No. 476 


OPENCONTROL 

OpenControl is machine 
control software that 
replaces proprietary 
PLCs while enabling 
enterprise access to the 
factory floor. The flexi- 
bility and high perfor- 
mance provide a com- 
petitive advantage by 
reducing overall life- 
cycle costs of control 
equipment and optimiz- 
ing productivity. NemaSoft, 55 W’est St., W r alpole, 
MA 02081; Tel: 800836-2876 or 313-994-0591; Fax: 
313-994-8074. 

NemaSoft 


For More Information Circle No. 477 




ADVANCED 
COMPOSITE 
_____ TRAINING 

Hf' 9 ffTZri-l- The industry leader in advanced 
B.* composite training since 1983, 

" I Abaris Training offers engineer- 

p 1 ing-level courses in design and 

analysis of composites: Intro- 
duction to Laminate Design. Structural Analysis and 
Repair Design, Design and Analysis of Composite 
Structural Joints, and Composite Crack Patching of 
Aluminum Airframes. W T e also offer introductory- 
level courses and practical workshops in fabrication 
and repair. Abaris Training Resources Inc.; Tel: 800- 
638-8441; Fax: 702-827-6599; e-mail: end 
training.abaris.com; www.training.abaris.com 

Abaris Training Resources, Inc. 

For More Information Circle No. 478 


GT50-DIO 
DYNAMIC 
DIGITAL I/O 

Now, for the first time, 
PC-based high-speed digi- 
tal testing is possible. The 
GT25/50-DIO provides 
the latest state-of-the-art 
digital testing capability 
for PC-based systems. 
Main features include: 
programmable test rates up to 50MHz, 32 to 256 
bidirectional I/O pins, up to 1 Mbit memory 
behind each pin, powerful sequencer, and trigger- 
ing mechanism. Geotest; Tel: 800-330-9774; 
www.geotestinc.com 

Geotest, Inc. 

For More Information Circle No. 479 




AVIONICS 

COMMUNICATIONS 
SOLUTIONS 

Request your FREE info-pack 
on Systran’s complete line of 
avionics communications solu- 
tions. Board-level products 
include replicated shared- 
memory network interfaces, 
Fibre Channel host bus adapters and switches, I/O 
IP modules, and 1553 products. Support is available 
for various buses such as VMEbus, VXIbus, Sbus, 
GIO, EISA, ISA, PCI, PMC, and PCMCIA. Systran 
Corp.; Tel: 937-252-5601 or 800-252-5601; Fax: 937- 
258-2729; e-mail: info@systran.com; http://www. 
systran.com 

Systran Corp. 

For More Information Circle No. 480 






SELF-CLINCHING 
NUTS 

(BULLETIN CL) 

PEM® self-clinching nuts 
provide load-bearing 
threads in thin sheets of 
aluminum, steel, or other 
ductile materials. Instal- 
lation is simple, quick, 
and convenient. Just 
insert them in punched 
or drilled holes, then apply a squeezing force to 
embed the clinching ring completely in the thin 
sheet material. Penn Engineering 8c Manufacturing 
Corp., Danboro, PA; Tel: 800-237-4736; 
http://www.pemnet.com 

Penn Engineering & Mfg. Corp. 

For More Information Circle No. 481 
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INSTRUMENT DATA 
ACQUISITION 



The SoftwareWedge™ directs 
serial (RS-232, RS-485, RS- 
422) data from any instru- 
ment into any Windows 3.x, 
95, or NT application such as 
Excel, MMIs, VB, Control, 
and Statistical applications. 
This configurable driver pro- 
vides full data acquisition and 
control of PLCs, data loggers, scales, flow meters, 
lab instruments, etc. Please contact TAL 
Technologies, Inc., 2027 W’allace St., Philadelphia, 
PA 19130; Tel: 800-722-6004 or 215-7637900; Fax: 
215-763-9711; http://www.taltech.com 

TAL Technologies, Inc. 

For More Information Circle No. 482 



1997 

CALIBRATION 
STANDARDS 
CATALOG 

All new free 1997 catalog 
of metrology’ calibration 
standards for surface 
contamination, critical 
dimensions, film thick- 
ness, surface profiling, 
roughness, resistivity, 
and much more. All 
important for ISO 9000 certification. Also, valuable 
information on calibration science and services. 
VLSI Standards, 3087 North First Sl, San Jose, CA 
95134; Tel: 408-428-1800; Fax: 408^28-9555. 

VLSI Standards 

For More Information Circle No. 483 



VXI PRODUCTS 

The new HP Systems 
Builder’s Source in- 
cludes comprehensive 
technical information 
for the most complete 
selection of test system 
components available. 
Test system and VXI 
components, HP VEE - 
the graphical program- 
ming language for test engineers - and custom sys- 
tem integration services are detailed for solutions 
in electronic manufacturing test and data acquisi- 
tion applications ranging from telecommunications 
to automotive. For a FREE catalog and CD-ROM, 
call Hewlett-Packard at 800-452-4844. ext 1803. 

Hewlett-Packard 

For More Information Circle No. 484 


VESPEL® POLYIMIDE 
PARTS & SHAPES 

DuPont Vespel® parts offer reliability 
and durability for semiconductor man- 

L—J ufacturing. These high-performance 

components can reduce costs through longer life 
and extended maintenance intervals versus quartz 
and ceramics. Vespel* parts perform at high tem- 
peratures, resist chemical attack, and exhibit supe- 
rior cleanliness, dimensional stability, and dielectric 
performance. Applications include clamping rings 
and other “in chamber" applications, wafer han- 
dling and processing, and IC handling and testing. 
DuPont Engineering Polymers, Barley Mill Plaza. 
Bldg. 22. PO Box 80022, Wilmington. DE 19880- 
0022; Tel: 800-972-7252. 

DuPont Engineering Polymers 

For More Information Circle No. 485 



FREE DATA 
ACQUISITION 
CATALOG 

UEI’s catalog gives you full 
specs for data acquisition 
boards that are DSP-enhanced 
and provide 16 channels at 1 
MHz continuous A/D. Op- 
tions include on-board simul- 
taneous sampling and individual prog, gain ampli- 
fiers for all channels. Also available: 16 bits at 
200,000 samples/sec. Describes UEI’s new 
PowerDAQ™ boards for the PCI bus, incorporating 
a 66 MHz DSP and bus-mastering data transfer. 
UEI. 10 Dexter Avc., Watertown, MA 02172; Tel: 
800-829-4632; Fax: 617-924-1441; www.ueidaq.com 

United Electronic Industries 

For More Information Circle No. 486 



EXTERNAL 
SURFACE AREA 
ANALYSIS 

PMI's Windows-based En- 
velope Surface Area An- 
alyzer (WTLSA) offers a simple, fast, and reliable 
technique for external surface area measurement - 
a measurement not readily achieved by static nitro- 
gen adsorption (BET) methods. The WESA’s inno- 
vative use of flow permeametry, combined with its 
sophisticated, self-adjusting viscous-flow controller, 
enables testing of a wide range of powder samples, 
including materials with surface areas of only sever- 
al square meters per gram. Porous Materials, Inc., 
83 Brown Rd.. Ithaca, NT 14850; Tel: 800-TALK- 
PMI; www.pmiapp.com 

Porous Materials, Inc. 

For More Information Circle No. 487 
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WORKBENCHES & 
SYSTEMS CD-ROM 
CATALOG 


This interactive multimedia 
presentation covers Teclab’s 
I complete line of workbenches 
and laboratory systems furniture. Designed for 
Windows™, the CD-ROM presentation features 
hundreds of benches, including complete product 
specifications. Meeting the Challenge, Teclab’s 
introductory video presentation, highlights unique 
features and benefits of a Teclab bench. You select 
what you want to see by simply clicking on the icons 
that interest you. Teclab, 6450 Valley Industrial 
Drive, Kalamazoo, MI 49009; Tel: 800-832-5227; 
Fax: 616-372-6116; http://www.teclab-bench.com 


Teclab 


For More Information Circle No. 488 


THE SPECIALTY BULB CO 




THE SPECIALTY 
BULB CO. INC. 


Call us to interchange 
and identify any lamp. 
We are a highly special- 
ized light source distrib- 
utor with the technical 
ability 7 to meet the indi- 
vidual requirements of 
its customers and re- 
search institutes. We 
stock European, Domes- 
tic. and Far Eastern bulbs for all industries. The 
Special tv Bulb Co. Inc.; Tel: 516-589-3393 or 800-331- 
BULB (2852); Fax: 516-563-3089 (24 hrs.); e-mail: 
spbulb@aol.com; www: http://members.aol.com/ 
spbulb 

The Specialty Bulb Co., Inc. 


CALL TOLL FRtt: 1-800 33 1 -BULB 


For More Information Circle No. 489 




LIQUID 
NITROGEN 
CONTROLLERS 
& PROBES 


LEVEL PROBES 
LEVEL CONTROLLERS 
AUTO FILL SYSTEMS 


Teragon offers LN* sen- 
sors, level transducers, 
level controllers, and 
complete auto-fill sys- 
tems. Features include 
digital displays, current 
and voltage outputs, 
alarms, RS232 and transfer hardware. Designed for 
the user, these level solutions are economical, reli- 
able and easy to install. Teragon Research, 2518 
26th Ave., San Francisco, CA 94116; Tel: 415-664- 
6814; Fax: 415-664-6745. 


TERAGON 


Teragon Research 

For More Information Circle No. 490 
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FREE LAMP 
CATALOG 


Bulb Direct, Inc. sells 
replacement specialty 
lamps for A/V, photo- 
graphic, stage, studio, 
video, micrographic, 
and graphic arts equip- 
ment, plus medical and 
electronic instruments. 
We offer brand names 
with two-day air delivery 
at no extra cost! New this year... Specialty Energizer 
Batteries. Bulb Direct Inc., 1 Fishers Rd.. Pittsford, 
NY 14534-9511; Tel: 800-772-5267 or 716-385-3540; 
Fax: 716-385-4976. 
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INTERNALLY 
GAGED FORCE 
TRANSDUCERS 


Catalogs describe a com- 
plete line of force transduc- 
ers manufactured by 
Strainsert. Transducers 
include: flat load cells, ten- 
sion and compression from 
250 to 2 million pounds; 
clevis pins with 0-10 vdc 
and 4-20 ma outputs; tension links up to 400,000 
pounds; load-sensing bolts and studs; and load indi- 
cators. “Special” designs are invited. Strainsert, 
Union Hill Industrial Park, West Conshohocken, 
PA 19428; Tel: 610-825-3310; Fax: 610-825-1734. 



PREMIER 
TO THE 21 ST 
CENTURY™ 


OMEGA Engineering is 
proud to announce the 
release of its latest Data 
Acquisition Handbook, “The 
Universal Guide to Data 
Acquisition and Computer 
Interfaces - Premier to the 
21st Century™ Edition." This new handbook con- 
tains 600-plus pages of products and valuable tech- 
nical information. Over 140 pages are dedicated to 
new and unique products. OMEGA Engineering; 
Tel: 800-TC-OMEGA or 203-359-1660; e-mail: 
info@omega.com; http://www.omega.com 


Bulb Direct, Inc. 

For More Information Circle No. 491 
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OMEGA Engineering 


For More Information Circle No. 492 


For More Information Circle No. 493 


VESPEL® POLYIMIDE 
PARTS & SHAPES 




DuPont Vespel® parts offer reliability 
and durability for semiconductor man- 

^*’*1 ufacturing. These high-performance 

components can reduce costs through longer life 
and extended maintenance intervals versus quartz 
and ceramics. Vespel® parts perform at high tem- 
peratures, resist chemical attack, and exhibit supe- 
rior cleanliness, dimensional stability, and dielectric 
performance. Applications include clamping rings 
and other “in chamber” applications, wafer han- 
dling and processing, and IC handling and testing. 
DuPont Engineering Polymers, Barley Mill Plaza, 
Bldg. 22, PO Box 80022. Wilmington, DE 19880- 
0022; Tel: 800-972-7252. 
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COOL ELECTRONIC 
CABINETS 


DuPont Engineering Polymers 


For More Information Circle No. 494 


Compact Cabinet Coolers are 
the low-cost, reliable way to 
cool and purge electronic con- 
trol panels, eliminating CFCs, 
fans, and filters. The coolers 
incorporate a vortex tube to 
produce cold air from ordinary 
compressed air. No moving parts assures long life 
and maintenance-free operation. NEMA 4, 4X, and 
12 models available. Literature gives selection data 
and specifications. EXAIR Corporation, 1250 
Century Circle North, Cincinnati, OH 45246; Tel: 
800-903-9247; Fax: 513-671-3363; e-mail: 



'97 ELECTRONIC 
HARDWARE 


techelp@exair.com; http://www.exair.com 

EXAIR Corporation 

For More Information Circle No. 495 


New from Globe Electronic 
Hardware comes the 1997 revised 
240-page catalog, which provides 
complete engineering dimen- 
sions and specs for our precision 
electronic hardware. Products 
include standoffs, spacers, captive panel screws, 
retainers, handles, ferrules, thumb screws, shoulder 
screws, washers, and other components in 
American and metric standards. Materials include 
aluminum, brass, steel, stainless steel, nylon, pheno- 
lic, and Teflon. Globe Electronic Hardware; Tel: 
800-221-1505 or 718-457-0303; Fax: 718-457-7493; 
http://www.globe-elec-hdwe.com 


Globe Electronic Hardware 


For More Information Circle No. 496 



TOOLS, TOOL 
KITS, CASES 
& TEST 
EQUIPMENT 


Free 368-page color catalog 
features over 100 standard 
tool kits for installation, 
field service, and repair. 
■JMj Extensive stock case selec- 

L tion with tool kit modifica- 

tion details. Computer test equipment includes 
oscilloscopes, SIMM testers, EPROM testers, bench- 
top test equipment, and more. Contains photos, 
descriptions, specifications, price breaks, index, 
and order form. Specialized Products Co.; Tel: 800- 
866-5353; Fax: 800-234-8286. 



Hiram Jones Elec- 
tronics, Inc. /A Di- 
vision of the Sea- 
strom Hardware 
Group manufac- 
tures a complete 
line of standard 
miniature and sub- 
miniature terminals 
including: insulated 
test jacks, assembled 
standoffs and press- 
type terminals. All 
standard catalog 
items are available 



ELECTRO- 

MAGNETIC 

DESIGN 

SOFTWARE 


for immediate pricing and delivery. Call today for 
your free 27-page catalog: 800-634-2356. 


The legendary Vector Fields 
suite of software, including 
the TOSCA, ELEKTRA and 
OPERA packages, combines 
classical finite element tech- 
niques with user friendly 
interactive graphics for high 
accuracy 2D and 3D simulation and design of all 
types of electromagnetic equipment 


Vector Fields Inc. 


Specialized Products Co. 

For More Information Circle No. 497 


Hiram Jones Electronics, Inc. 


1700 North Farnsworth Avenue 
Aurora, IL 60505 

Tel: 630-851-1734 Fax: 630-851-2106 


For More Information Circle No. 498 


For More Information Circle No. 499 
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COMPUTERS AND 
ELECTRONICS 

Circuit Specialists, Inc., in 
business for 26 years. Our 
150-page catalog has over 
9,000 products including 
industrial 8c personal com- 
puters. computer peripher- 
als, board-level data acquisi- 
tion 8c control products, test 
equipment, motion control products, educational 
laser 8c fiber optics, wiring products 8c much more. 
Circuit Specialists, Inc., 220 S. Country Club Dr., 
Bldg. 2, Mesa. AZ 85210; 24-hour catalog request 
line: 800-811-5201, ext. 5; Fax: 602-464-5824; 
http://www.cir.com 

Circuit Specialists, Inc. 

For More Information Circle No. 500 




HYBRID STEPPER 
MOTORS 

Four-color brochure details 
Pacific Scientific's broad selec- 
tion of high-performance 
steppers and options. Motors 
feature NEMA frame sizes, 
IP65 waterproof construction, 
and patented Sigmax* tech- 
nology. Brochure reviews these hybrid steppers with 
the highest torque and acceleration per frame size 
in the industry. Custom capabilities, synchronous 
motors, and planetary gearheads are also featured. 
Pacific Scientific. Motor Products Division. 
Rockford. IL; Tel: 815-226-3100; Fax: 815-226-3080. 

Pacific Scientific, 

Motor Products Division 

For More Information Circle No. 501 



CUSTOM INJECTION 
MOLDING 

Alpine Precision is a custom 
injection molding facility with in- 
house mold capabilities, manufacturing prototype, 
medium, and high production tooling using CNC 
technology. Acceptable data formats include IGES, 
DXF, and standard blueprint. Serving the electron- 
ics, consumer products, automotive, communica- 
tions. packaging 8c medical industries with injection 
molding machines ranging from 80 to 300 tons; 
part sizes from one gram to 1-1/4 lbs. Utilizing 
commodity 8c engineering resins. Alpine Precision, 
5550 N. McGuire Rd., Post Falls, ID 83854; Tel: 208- 
777-9745; Fax: 208-777-9645; e-mail: alpine© 
nidlink.com 

Alpine Precision 

For More Information Circle No. 502 



NEW KIND OF 
MULTIMEDIA 
VIDEO 

TEACHES FEA 
LESSONS 

Finite Element Analysis in Action ! is a new kind of 
instructional video for engineers. Available on VHS 
tape or interactive, multimedia CD-ROM, the video 
packs a lot of information into a short running time 
of only 26 minutes. Live lab experiments and FEA 
analysis are conducted to show how to better use 
any FEA software. Demonstrates specific modeling 
and analysis techniques. Tel: 1-800- 

482-5467; URL: http://www.algor.com/apd.htm; 
e-mail: apd©algor.com 

APD 

For More Information Circle No. 503 



ALGOR: 

FINITE ELEMENT 
SOFTWARE 
THAT'S CAPABLE 
& EXCITING 


Algor's finite element analysis and virtual engineer- 
ing software for the 21st century is revolutionizing 
the way engineers solve problems. Having more 
advanced solution techniques, a friendlier inter- 
face, and lower cost. Algor enables you to do things 
other software can’t do. To see Algor in action, ask 
for your free information. Algor; Tel: 412-967-2700; 
Fax: 412-967-2781; e-mail: info©algor.com; 
h ttp: / / www.algor.com 



Algor 


For More Information Circle No. 504 


ALGOR 
PROVIDES 
-4-WAY" INFO 
ON THE WORLD 
WIDE WEB 

Algors Internet place has detailed information on 
four product lines. Discover Houdini, Algor's auto- 
matic CAD solid model to 8-node "brick” mesh con- 
verter. Learn about Algor FEA, including case histo- 
ries. Preview engineering videos, books and multi- 
media. See all new integrated piping/vessel/plant 
design software. If you do not have Internet access, 
call for free info. Algor, Inc.; e-mail: 
info©algor.com; URL: http://www.algor.com; Tel: 
412-967-2700; Fax: 412-967-2781. 

Algor, Inc. 

For More Information Circle No. 505 



1997 PCMCIA 
PRODUCTS CATALOG 

The new PCMCIA-PC CARD standard 
has been incorporated into many new 
I applications such as: Data-logging, 

I agriculture, digital film, and wireless 
communications. Envoy Data has just released its 
new catalog for these new applications plus many 
other products like: memory’, I/O (serial, parallel, 
SCSI, A/D, etc.) cards; PC card drives for ISA, IDE. 
SCSI, etc.; along with industrial card and drives, 
multimedia, industrial, and engineering tools for 
PCMCIA applications. Envoy Data Corporation, 6 
E. Palo Verde, #3, Gilbert, AZ 85296; Tel: 602-892- 
0954; Fax: 602-892-0029; e-mail: info® 
envoydata.com; http://www.envoydata.com 

Envoy Data Corporation 

For More Information Circle No. 506 



OPTICAL SYSTEM 
DELIVERS 7:1 
ZOOM RANGE 

This NEW 4-page, full-color 
brochure outlines the uncom- 
promised technology and mod- 
ular flexibility that makes the 
OPTEM Zoom 70 ideal for 
machine vision, inspection, and OEM component 
applications. Includes: system specifications, func- 
tion module options, video capabilities, and the 
many accessories available to enhance and cus- 
tomize a Zoom 70 system to fit your exact specifica- 
tions. Also available in German. OPTEM 
International, 78 Schuyler Baldwin Dr., Fairport, NY 
14450; Tel: 716-223-2372; Fax: 716-223-3413. 

OPTEM International 

For More Information Circle No. 507 


SPECIALTY STEEL 
& FORGE 
STOCKLIST 
& REFERENCE 
MANUAL 

Call, Write, Fax or E-Mail 
for Steelog Metallurgical 
Dictionary. ISO 9002 
Certified Source for 
Specialty Steels. Open-Die 
Forgings 8c Rolled Rings. Specialtv Steel 8c Forge, 
26 Law Drive, Fairfield, NJ 07004; Tel: 973-808- 
8300; Fax: 973-808-4488; e-mail: info®steelforge. 
com; http://www.steelforge.com 

Specialty Steel & Forge 

For More Information Circle No. 508 




DUAL- 
CHANNEL FFT 
SPECTRUM 
ANALYZER 

The SR780 is a two- 
I channel FFT analyzer 
with a frequency range of 102.4 kHz and a dynamic 
range of 90 dB. Features include ANSI standard 
octave analysis, swept sine measurements, transient 
capture, and computed order tracking (opt). The 
SR780 comes with a low distortion source (-80 
dBc), 8 MB of memory (up to 32 MB opt), a 3.5" 
DOS disk drive, and RS-232 and GPIB computer 
interfaces. U.S. List Price: $9,950. Stanford 
Research Systems, Inc.; Tel: 408-744-9040. 

Stanford Research Systems, Inc. 

For More Information Circle No. 538 



LINEAR MOTION 
PRODUCTS 

New 176-page catalog H830 
features complete product 
and technical information for 
a full range of trulv affordable 
linear motion systems. Prod- 
ucts include a new series of 
heavy-duty slides with integral 
dust covers, five new rotary tables, X/XY/XYZ 
stages, electronic components, CAM software, and 
servos available from stock. A 30-page application 
section on machines, motors, sizing systems, and 
more is included. Techno-isel, New Hyde Park, NY 
11042-5416; Tel: 516-328-3970; Fax: 800-737-7436; 
http://www.techno-isel.com 

Techno-isel 

For More Information Circle No. 539 



MAGNETIC SHIELDING 
MATERIAL REFERENCE 
GUIDE 

Material guide features CO- 
NETIC AA alloy which shields DC 
u> 100 Ml/ EMI fields. Brochure 
\ includes complete magnetic and 
physical data for specifications, application notes 
for shield design and fabrication methods. Eight- 
page catalog MG-6 is in metric and English units 
and offers cross-reference to military and commer- 
cial specifications. Magnetic Shield Corporation, 
Perfection Mica Company, 740 N. Thomas Dr., 
Bensenville, IL 60106; Tel: 630-766-7800; Fax: 630- 
766-2813. 

Magnetic Shield Corporation, 
Perfection Mica Co. 

For More Information Circle No. 540 
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EMI/RFI SHIELDING 
PRODUCTS 

New catalog details hundreds 
of standard gaskets and 
grounding strip variations, 
engineered to meet the most 
common shielding applica- 
tions. Standard as well as cus- 
I tom designed shields are man- 
ufactured from Beryllium, Copper, and other High- 
performance materials. Special finishes and a vari- 
ety of mounting methodis are offered. For World 
Class quality and service call 973-890-7455 or visit 
our Web Site at: HTTP://WWW.OMEGASHIELD 
ING.COM; e-mail: SALES@OMEGASHIELDING. 
COM. 

Omega Shielding Products Inc. 

For More Information Circle No. 541 


OPTICS FOR 
METROLOGY 

New 1997 catalog contains 
120 pages of information and 
prices on toolmakers* micro- 
scopes, stereo microscopes, 
alignment microscopes, 
monocular zoom micro- 
scopes, micro-telescopes, 
pocket microscopes, 
borescopes, micro video lenses, and fiber optic and 
miniature illumination systems. Also described are 
centering microscopes, optical cutting tool geome- 
try analyzers, X-Y tables, and microfinishing equip- 
ment. Titan Tool Supply Co., Inc.; Tel: 716-873- 
9907; Fax: 71^873-9998. 

Titan Tool Supply Co. 

For More Information Circle No. 542 




AIR KNIFE FOR 
BLOWOFF 

The EXAIR-Knife reduces air con- 
sumption and noise levels on a wide 
range of blowoff applications. Using 
a small amount of compressed air as 
a power source, the air knife pulls in large volumes 
of surrounding air to produce a high-flow, high- 
velocity curtain of air for blowoff. Compressed air 
flow is amplified 30:1. Six sizes up to 36" in length 
are available. Applications include: blowing liquid, 
chips, and contaminant from parts and conveyors; 
cooling hot parts; and air screening. EXAIR 
Corporation, 1250 Century Circle North, 
Cincinnati, OH 45246; Tel: 800-903-9247; Fax: 513- 
671-3363; e-mail: techelp@exair.com; http:// 
www.exair.com 

EXAIR Corporation 

For More Information Circle No. 543 



PRECISION 
COMPONENTS 
CATALOG 

PIC Design’s comprehensive 
Catalog 43 is bigger and better 
than ever - 288 pages including 
precision Gears, Modular 
Framing Elements, Linear Motion 
Systems 8c Positioning Tables, and expanded lines 
of Lead Screws 8c Nuts, Belts 8c Pulleys, Ball Slides, 
Shoulder Screws, Bearings, Shafting, Couplings, 
and more, all in inch and metric sizes. Ordering 
from the catalog is easy - major credit cards now 
accepted. PIC Design, PO Box 1004, Middlebury, 
CT 06762; Tel: 800-24S6125; Fax: 203-758^271; e- 
mail: info@pic-design.com 

PIC Design 

For More Information Circle No. 544 


THE SOURCE 
FOR 

ELECTRONIC & 
MECHANICAL 
HARDWARE 

Seastrom takes pride in 
offering one of the 
widest selections of 
standard electronic 
and assembly hardware 
available from stock. 
Seastrom’s 66-A Cat- 
alog provides a complete source for over 45,000 
products. For a free 550-page catalog, call 800-634- 
2356. 

Seastrom Manufacturing Co. Inc. 

For More Information Circle No. 545 



MONITOR, 
RECORD & 
ANALYZE 

Astro-Med s 32-channel 
recorder with built-in mon- 
itor, 170 Mbyte internal 
hard drive and front-panel 
floppy drive is described in 
this illustrated 20-page 
brochure. The unit, called 
the MT95K2, features 
extraordinary capabilities including three on-board 
analysis programs, Windows host control, Windows 
data analysis, and a wide variety of sophisticated 
data capture options. Tel: 800-343-4039; Fax: 401- 
822-2430. 

Astro-Med Inc. 

For More Information Circle No. 546 
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INTERCONNECTION 
SPECIALISTS 

Ironwood Electronics produces 
a range of interconnect solu- 
tions including hundreds of 
prototyping adapters, test 
probe adapters, programming 
adapters, and other interconnect devices. For fully 
compliant surface mount interconnect test 
adapters, we offer a wide selection of high-quality 
solutions. We also have custom design services for 
unique solutions in packaging. Ironwood 
Electronics, PO Box 21151, St Paul, MN 55121; Tel: 
612-452-8100; Fax: 612-452-8400; www.ironwood 
electronics.com 

Ironwood Electronics 

For More Information Circle No. 547 



MERCURY 
SLIP RINGS 

Bulletin describes rotating elec- 
trical connectors that combine 
mercury with compatible metals 
for stable, noise-free connec- 
tions. Conductors are immersed 
in separate pools of mercury. 
Shielding protects the mercury and electrodes. The 
corrosion-resistant connectors have ball bearing 
construction to minimize seal wear and are suited 
for sensitive circuits with milliamp signals. Up to 8 
channels are available with electrical capacities to 
30 A at 240 VAC. Mercotac, Inc., 6195 Corte del 
Cedro, #100, Carlsbad, CA 92009; Tel: 760-431- 
7723; Fax: 760-431-0905; www.mercotac.com 

Mercotac, Inc. 

For More Information Circle No. 548 



FREE CATALOG OF 
PUBLICATIONS 

Request your free catalog of 
publications from the pub- 
lisher of The Miniguide to ISO 
9000. Quality Resources pub- 
lications guarantee you the 
most accurate and timely 
information available on 
standards 8c assessment, 
benchmarking, re-engineering, process improve- 
ment, teams, and more. Free copy of The Miniguide 
to ISO 9000 ($4.50 value) to first 500 responses via 
circle no. Quality Resources, 902 Broadway, New 
York, NY 10010; Tel: 800-247-8519 or 212-979-8600; 
Fax: 212-979-8601. 

Quality Resources 

For More Information Circle No. 549 



FROM POROSITY 
TO PERMEABILITY 

PMI Analytical Services pro- 
vides accurate, reliable, and 
repeatable results. We evaluate 
a variety of sample sizes and 
types from a wide range of 
industries. Our services 
include: diffusion permeabili- 
ty, gas and liquid permeability, pore size distribu- 
tion, surface area, envelope surface area, liquisorb 
analysis, chemisorption analysis, bubble point, filter 
integrity, particle size analysis, fractal analysis, bulk 
and absolute density. Porous Materials, Inc., 83 
Brown Rd., Ithaca, NY 14850; Tel: 800-TALK-PMI; 
www.pmiapp.com 

Porous Materials, Inc. 

For More Information Circle No. 550 



BURST PRESSURE 
TESTER 

Advanced Pressure Products 
offers a fully automated 
computer-controlled burst 
pressure testing system. This 
system is designed to determine the exact failure 
pressure at controlled pressurizing rates. 
Applications include burst pressure of disks or pres- 
sure vessels; crushing point of materials; and 
fatigue cycling. Test accuracy up to .05% of full 
scale; leak or burst pressure resolution within .01% 
of full scale; pneumatic pressure up to 5000 PSI; 
hydraulic pressure up to 60,000 PSI. Advanced 
Pressure Products, 83 Brown Rd., Ithaca, NY 14850; 
Tel: 800-APP-VALV; wwrw.pmiapp.com 

Advanced Pressure Products 

For More Information Circle No. 551 


SPACE STATION T-SHIRT 



Colorful rendition of orbiting station superimposed 
dramatically on back of black shirt; image of Earth on 
front left side. 100% cotton. Adult L or XL. 
$12.95 Add $5.00 for handling and shipping charges 
Mail payment to: NASA Tech Briefs, Dept F 
317 Madison Ave, New' York, NY 10017 
For credit card orders call (212)490-3999 
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New on Disk 


Autodesk, San Rafael, CA, has released 
an updated version of Autodesk 
Mechanical Library parts and materi- 
als library software for designers and 
drafters. It consists of PartSpec, which 
allows users to select a part and insen 
it into an AutoCAD drawing; and 
MaterialSpec, which provides informa- 
tion on 31,000 materials including 
1,000 new materials. A new Web 
launch feature in PartSpec allows users 
to jump to information on a particular 
manufacturer or product line. 

For Mora Information Circle No. 722 



BETAsoft-Board thermal analysis soft- 
ware from Dynamic Soft Analysis, 
Pittsburgh, PA, enables modeling the 
chip on board. The program interfaces 
to most EGAD placement files, and is a 
3D thermal analysis tool that considers 
heat conduction, convection, and radi- 
ation. It predicts results within 3°C for 
30°C temperature rise. It is available 
for Windows 95, 3.1, and NT. 

For Mora Information Circle No. 721 


DASYTEC USA, Amherst, NH, offers 
versions 3.5 (16-bit) and 4.0 (32-bit) 
of DASYLab Windows-based data 
acquisition software that includes 
analog and digital input and output, 
mathematical calculations, statistical 
functions, frequency analysis, pro- 
grammable signal generators, and 
test and measurement control. Using 
a standard PC, it can store data to 
disk at rates of up to 300 kHz. 

For More Information Circle No. 720 



Materials-Pro Analyzer Version 3.0 
materials analysis software from 
Media Cybernetics, Silver Spring, 
MD, analyzes metals, ceramics, poly- 
mers, and other materials. The 
Windows-based program contains 
algorithms for boundary reconstruc- 
tion and allows users to determine 
grain size, measure shape and orien- 
tation, gauge porosity, perform phase 
analysis, and determine coating 
thickness and microhardness. 

For Mor* Information Circle No. 719 



1 -S.~\ 

JL 

1 

■ 

Jb. 1 

_4_ 


_a_ 

JJJ 


Mitutoyo, Aurora, IL, has 


Version 2.0 of MeasurLink* SPC Real- 
Time data acquisition and analysis 
software that enables connection to 
and acquisition of data from most 
measuring devices, including calipers, 
micrometers, indicators, CMMs, vision 
systems, and other metrology devices. 
Features include traceability, real-time 
statistics, RS232C output, and control 
chan pattern recognition. 

For Mora Information Clrda No. 718 


MATHANSR math solution software 
from Solveware, Jupiter, FL, is a 
Microsoft Excel*-based spreadsheet 
program that displays math solutions 
with graphics and tables. Separate 
solutions are provided for most math 
problems. Through Excel, answers 
can be obtained for any dimension 
on the graphically displayed figures. 

For Mora Information Circle No. 717 
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Structural Research & Analysis Corp., 
Los Angeles. CA, has announced the 
COSMOS/ Express™ series of design 
analysis software providing COS- 
MOS/ FFE* static analysis for popular 
solid modeling programs. The soft- 
ware series solves typical statics prob- 
lems, and enables users of popular 
desktop CAD programs to add analy- 
sis to their design process. 

For More Information Circle No. 715 


FactorySuitc™ integrated industrial 
automation software from Won- 
derware Corp., Irvine, CA, is available 
in two versions integrating seven soft- 
ware products for developing manu- 
facturing automation systems. Fac- 
torySuite provides process visualiza- 
tion modules. PC-based machine and 
process control, and a real-time plant 
database system; and FactorySuite 
Plus™ offers the same features with 
application modules for resources 
management and work-in-progress 
tracking, as well as flexible batch 
management. Both operate on 
Windows NT 4.0. 

For Mora Information Clrda No. 716 



LABEL & TAG CONTEST 

CALIBRATION • METROLOGY • BIOMEDICAL 
QUALITY CONTROL • PHARMACEUTICAL 


Your original ideas and new improvements wanted 
Single or Combination Label Applications for 

ISO 9000 • ISO 14000 • MILITARY STDS. 
GOOD MANUFACTURING PRACTICES 


Request your Official Entry Form & Rules 
by Telephone. Fax or Mail 


ENTER AS OFTEN AS YOU WISH .TO WIN UP TO $1.0001 
OPEN TO RESIDENTS OF THE UNITED STATES & CANADA 

BEGINS AUGUST 1, 1997 • ENDS OCTOBER 31, 1997 

ENTER TODAYS WIN! 




Creating Tomorrow t Leading Edge Label Technology '» 

W/KMR/XC 

mic. 

143 Tnunfo Canyon Rd if 103. Westlake Village . CA 91361-2414 

800 827-1939 • 805 494 -4664 • FAX 800 471 -3363 
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Thermofoil™ Heaters 

put the heat where you need it 



Flexible etched-foil heaters • Odd shapes, profiled or mul- 
tiple elements • Efficient heat transfer: Up to 1 10 W/in 2 
• 200°C polyimide, 235°C rubber. 600°C mica, 120°C 
transparent insulations • Optional sensors & controllers 


Precise, reliable heating • Minimal space, mass, & design 
overhead • Medical diagnostic instruments • Aerospace 
devices • Commercial appliances • Packaging machinery 
• Scientific instruments • Electronics 


MINCO 


PRODUCTS, INC. 

7300 Commerce Lane* Minneapolis, MN 55432-3177 U.S A. 
Telephone: (612) 571-3121 • FAX (612) 571-0927 
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New on the Market 


SMALLEST-TOUGHEST 
MIL Spec Connectors 



■ DESC 94031 thru 94046 
&MIL-C-83513 performance 

■ Optional RFI/EMI filters 

■ Hi-Density D25/.0125"pitch 


■ SMT, Thru-hole, flex ribbon, 
coax terminations 

■ COTS alternatives available 

■ Complete catalog available 


Nononksl- 

21644 N. 14th Ave. Phoenix, AZ 85027 
800.242.6266 

On The Internet: www.nanonics.com/catalog/ 


For More Information Circle No. 421 



CUI STACK 



It's the nightmare where your supplier gives you 
J the runaround - instead of the turn- 
• around promised. You need 12mm 

diameter NSB rotary motion control 
™ encoders now [or NMC, SE. NSC. optical, 
mechanical, shaft or shaftless encoders]. 
CUI/Stack supplies standard or custom 
components. You won't need an excep- 
tional order to get exceptional service. 
Call [800] 275-4899 for a quick quote. 
Or fax your specifications to [503] 643-6129. 
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On top of it." 


Product of the Month 

Polytel Computer Products Corp., Sunnyvale, 
CA, has introduced DraftPAD, a programma- 
ble touchpad for computer keyboards that 
customizes computer-aided design (CAD) 
applications. Available in 1 76-key and 300-key 
models, the touchpad incorporates multiple 
macros per key to eliminate repetitive key- 
strokes, and is supplied with pre-programmed 
macro files for popular design software, LISP 
routines, and other tools. The unit works with 
the computer’s operating system rather than 
the application program, and can be moved 
from one computer to another. It can be used as a supplement to pointing 
input devices such as a digitizer and mouse. 

For More Information Circle No. 700 



American Variseal Corp., Broom- 
field, OH, offers spring-energized 
Variseal™ seals in new materials. 
Turcon* Variseals, made of PTFE 
compounds, are chemically inert; 
Zurcon™ Variseals feature low per- 
meability and conform to their mat- 
ing surface; and Ultra-high 
Molecular Weight Polyethylene 
(UHMWPE) abrasion-resistant plas- 
tic Variseals are self-lubricating and 
non-stick to protect against paint, 
adhesive, salt, sand, and slurries. 

For More Information Circle No. 701 
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Panasonic Medical 8c Industrial Video, 
Secaucus, NJ, has announced the GP- 
MF802 and GP-MF602 industrial black- 
and-white machine vision cameras for 
high-speed imaging. The 802 progres- 
sive scan camera features a 1/3” CCD 
and dual outputs that capture still 
images of moving objects in l/60th of 
a second; the 602 features a 1/2” CCD 
that produces 570 lines of resolution. 
Both incorporate an electronic trigger 
with direct shutter control. 

For More Information Circle No. 707 


The HFG-45 handheld digital force 
gauge from Transducer Tech- 
niques. Temecula, CA, is available 
in units of lbs., ozs., kg, N, or kN for 
loads up to 45 pounds with accura- 
cy of .5% in either tension or com- 
pression. It can be used for contin- 
uous or peak capture measure- 
ments and operates with four AA 
batteries. Optional equipment in- 
cludes a test hook, extension rod, 
compression plate, and AC power 
supply. 

For More Information Circle No. 711 



The DL2700 digital storage oscillo- 
scope from Yokogawa Corp. of 
America, Newnan, GA, can be con- 
figured with 2, 4, 6, or 8 channels 
with 512kw, 2MW, or 8 MW of mem- 
ory per channel. It features an 8.4” 
TFT color display, and standard 
SCSI interface. Formulas for wave- 
form computation can be defined 
using various mathematical func- 
tions. Computations are executed by 
an Intel 1960 RISC processor. Users 
can trigger on and view mixed ana- 
log and logic signal combinations. 

For More Information Circle No. 713 



The HP LogicDart logic probe from 
Hewlett-Packard, Palo Alto, CA, 
incorporates a 100 Msa/s timing ana- 
lyzer, logic monitor, DC voltmeter, 
and continuity tester to help trou- 
bleshoot fine-pitch digital circuitry. It 
can display all three input channels 
simultaneously with up to 10 ns reso- 
lution, and can store up to ten 2,048- 
sample waveforms. The unit can be 
battery- or bench-operated and pro- 
vides both visual and audible condi- 
tion feedback. 

For More Information Circle No. 706 
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New on the Market 



Gcocest, Irvine, GA, has inlroduced 
the MEG-2000 development platform 

for portable field applications requir- 
ing a ruggedized enclosure. It can be 
configured for data logging and acqui- 
sition. process control, and remote 
test applications. The unit features an 
internal 14-slot, PC-compatible, pav 
sive backplane and optional IBM-PC- 
compatible controller. It also features 
four top-mounted, shock absorbing 
isolators and a detachable remote con- 
trol unit. 

For More Information Circle No. 703 


Proportion-Air, Indianapolis, IN, 
offers the QB1 closed-loop pneu- 
matic servo valve, which incorpo- 
rates a failsafe to atmosphere 
option. Units accept a 4-20mA or 0- 
10 VDC command signal and regu- 
late from vacuum to 500 psi outlet. 
Upon loss of power to the servo 
valve, the unit automatically fails to 
atmospheric pressure. 

For More Information Circle No. 708 



The DT3010 PCI bus-mastering 
multi-function data acquisition board 
from Data Translation, Marlboro, 
MA, provides a maximum sample 
rate of 1.25 megasamples/second 
with 12-bit resolution, and allows the 
use of multiple plug-in data acquisi- 
tion boards in a single PCI slot. It 
includes 32 single-ended or 16 differ- 
ential analog inputs. 16 digital I/O 
channels, two dynamic digital out- 
puts, two high-speed analog outputs, 
and four counter/ timer channels. 

For More Information Circle No. 702 


Distributed I/O modules from 
Giddings & Lewis Automation 
Control. Fond du Lac, Ml, are block 
units containing a power supply and 
necessary I/O network interfaces. 
System configurations of up to 77 
blocks can be implemented. Four 
models are available: a 16-point, 24 V 
DC input; 16-point, 24 V DC output; 
a 4-point, 14-bit resolution analog 
input; and a 4-point, 15-bit resolu- 
tion, 4-20mA output. 

For More Information Circle No. 704 



Warner Electric/Dana Corp., South 
Beloit, IL, offers the MCS 2000 digi- 
tal tension control system for wind- 
ing/rewinding, intermediate zone, 
and unwinding applications includ- 
ing electric and pneumatic brakes 
and clutches, and AC/ DC and servo 
motors. It operates in open loop 
mode and responds to sensors for 
closed loop control such as load cells 
and ultrasonics. Operating parame- 
ters are set with a handheld pro- 
grammer. 

For More Information Circle No. 712 


Greco Systems, Ell Cajon, CA, hits 
introduced a removable drive canis- 
ter that provides protection and 
security of data. The optional disk 
drive can be used with IBM PC-com- 
patible computers and withstands 
rugged environments including 
shock, vibration, temperature fluctu- 
ations. humidity, and dust. It features 
a front handle and guiderails for 
removal and insertion, lOOph con- 
nector, and a rear-mounted power 
conductor. 

For More Information Circle No. 705 


Thomas Industries, Sheboygan, Ml, 
has introduced the 2650 Series of twin- 
piston air compressors and vacuum 
pumps with flow rates from 2.80 to 
5.60 CFM and maximum intermittent 
pressure to 50 PSIG. They also feature 
maximum continuous pressure to 40 
PSIG and maximum vacuum to 27.0 
in. Hg. All models incorporate perma- 
nently lubricated bearings, oil-less pis- 
ton and cylinders, die-cast aluminum 
components, and a piston seal. 

For More Information Circle No. 710 



Polyethylene threaded caps from 
stockCap, St. Louis. MO, have a 
knurled design to aid in application 
and removal. The caps seal out dirt, 
dust, and moisture, and provide a 
seal for low-pressure requirements. 
They are available in nine sizes, and 
are designed with ASAE thread sizes 
of 3/8"-24 to 1-1/16M2. 

For More Information Circle No. 709 
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High Strength/Lightweight 


P/A 



J-\ 


electroforms 


Engineers who utilize Servometer's electroforming 
capabilities find their most significant advantage in 
our ability to create small and unusually shaped parts. 

• Lightweight - Low Inertia 

• Extremely close tolerances 

• Variable wall thickness 

• 125,000 psi min tensile strength 
•Available in Nickel, Copper, Nickel/Cobalt, 

Gold & Silver 

• Can be made an integral unit with a bellows i 
to produce a “moveable” component 

Call for a free brochure. 


seRvoMCTeir 

501 Little Falls Road 
\jCedar Grove, NJ 07009 


$ 


Fax (USA); (800) 785-0756 
Fax; (973) 785-0756 
Tel: (973) 785-4630 
www.servometer.com 
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Designed To Your Specifications 


MASTER BOND EP31 


■ Shear strength up to 4,500 psi ■ T peel 
strength in excess of 40 pli ■ Room ^ 
temperature or heat cure ■ Excel- 
lent resistance to thermal 
shock & mechanical vibration 

■ Superior electrical insulation 
properties ■ Outstanding 
chemical resistance 

■ Wide service temp- 
erature range 

■ Convenient 
packaging or 
gun applicator 


For information, 
call or write: 
Master Bond Inc. 
154 Hobart St., 
Hackensack, NJ 07601 
TEL 201-343-8983 
FAX: 201-343-2132 


Master Bond Inc. 

Adhesives, Sealants & Coatings 





For More Information Circle No. 425 


CASTING TECHNOLOGY 

ALUMINUM/MAGNESIUM 



LOW AND HIGH volume J.l.T. 
deliveries/S. P.C. controlled 

• HIGH INTEGRITY Automotive, Aerospace, 
Commercial and Government castings 

• ADVANCE QUALITY SYSTEM Compliance 
with ISO-9000 International Aerospace, and all 
leading commercial and government specs. 

• CAD/CAM DESIGN thru completed assemblies 

• FULL IN-HOUSE laboratory & testing facilities 

FOR QUOTES FAX BLUEPRINTS TO 216-475-6611 


TaP THOMPSON Cleveland, Ohio 44125 
CASTING CO., INC. 





New Literature 


Rex Bearing Division, Rexnord 
Corp., Downers Grove, IL, offers a 
six-page brochure describing self- 
lubricating Duralon* composite 
bearings with a woven Teflon* fab- 
ric liner. They are available in 
thread forms and spherical shapes, 
and in round, square, and hexago- 
nal diameters. 

For More Information Circle No. 725 


MARC Analysis Research Corp., Palo 
Alto, CA, has released a CD-ROM 
containing information and demos 
of its simulation software. A copy of 
MARC/Designer linear analysis soft- 
ware is included, and MARC/ 
AutoForge bulk metal forming simu- 
lation software, MARC/Link CAD 
system linking software, and MARC 
finite element analysis software are 
highlighted. 

For More Information Circle No. 729 


A Resource Guide to instrument class 
valves is available from Valcor 
Scientific, div. of Valcor Engineering, 
Springfield, NJ. Included are 
Neonate Series inert instrument class 
valves in a variety of plastics and elas- 
tomeric seal materials. 

For More Information Circle No. 726 


Hager Hinge, St. Louis, MO, offers 
literature describing Roton™ contin- 
uous geared hinges that evenly dis- 
tribute door weight and maintain 
door alignment in high-traffic areas. 
The hinges feature an internal 
rolling contact gear profile, cover 
channel, and plastic solid bearing 
blocks. 

For More Information Circle No. 728 


IOtech, Cleveland, OH, has released 
a 128-page guide to signal condition- 
ing and data acquisition that includes 
analog to digital conversion, multi- 
plexing, temperature measurement, 
strain and acceleration, and amplifi- 
cation. Noise reduction and isola- 
tion, and digital and pulse-train con- 
ditioning also are discussed. 

For More Information Circle No. 731 


Electrical Insulation Suppliers (ESI), 
Hillside, IL, has released a 104-page 
guide to adhesives and coatings 
offered by manufacturers in electron- 
ics and electrical industries. Featured 
are adhesives, coatings, potting com- 
pounds, dispensing equipment, 
sealants, and encapsulants. 

For More Information Circle No. 727 


A 56-page catalog of LCD displays 
and modules is offered by Lumex 
Opto/Components, Palatine, IL. 
Featured are dot matrix, graphics, 
and full-color TFT graphics mod- 
ules, as well as multi-digit liquid 
crystal displays with electronic, 
mechanical, and application specifi- 
cations. 

For More Information Circle No. 730 


Innovative Integration, Westlake 
Village, CA, offers an 82-page catalog 
of DSP and data acquisition prod- 
ucts. Featured are ISA, PCI, and 
standalone Bus-based products; plug- 
on modules for DSP baseboards, data 
loggers, and software. 

For More Information Circle No. 732 
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Marketplace 


To Advertise — Call (212) 490-3999 


Pick a Family 
Favorite! 

There's a RotorFlow* sensor to fit your need — be it 
visual indication, continuous sensing and accurate 
switching. Gems has it all. 


RF-2SOO Series. 
RFS, RFO & RF1 unit* 



Polypropylene, stainless steel, or brass bodies. 

Flowrates from .1 to 30 GPM. Call toll-free: 

800-321-6070 GmStmon 

One Ccwtes Road 

mmM - PtafMle. CT 
iems 06062190 

Sensors 

„ lei 860 747 3000 

F049 lax 060 747 4244 

For More Information Circle No. 580 



Alignment 


• L t T, Jig • Detent 

• Shoulder • Expanding 

• Clamping • Lifting 

• Locking • Ball-Lock 

Our free component catalog 
includes 13 pages of pin 
listings. Send for one today. 


V ^^arr^gnej «an< 


114-44T-4W0 MJI 


For More Information Circle No. 581 


FREE! 
130 
Page 
Catalog 

“Optics 
for 

Industry” 

Free 130 page product catalog from Rolyn, 
world s largest supplier of "Off-the-Shelf" optics. 
24-hour delivery of simple or compound lenses, 
filters, prisms, mirrors, beamsplitters, reticles, 
objectives, eyepieces plus thousands of other 
stock items. Rolyn also supplies custom prod- 
ucts and coatings in prototype or production 
quantities. ROLYN OPTICS Co., 706 Arrowgrand 
Circle. Covina, CA 91722-2199, (626)915-5707, 
FAX (626)915-1379 

For More Information Circle No. 582 


POSITION 

ACCURACY 

to ±0.5 arc second! 


Inductosyn® transducers provide 
absolute or incremental 
position data to ±0.5 arc, 
second (Rotary) or 
±40 microinches . 

(Linear). 

Resolution 
to 26 bits. 

For brochure, 
call 914/761-2600 
or fax 914/761-0405 

iyyiFARRAND CONTROLS 

DIVISION OF RUHLE COMPANIES, INC. 
99 Wall Street, Valhalla, NY 10595 



For More Information Circle No. 583 


Applied Science Laboratories 

175 Middlesex Tpk, Bedford. MA 01730 
tel: 617-275-4000 ASIOA-S-L.com 


Eye Tracking, 


Pupil Size 


Easy to use 
Reliable 
Flexible 
Customized 






OFFICIAL NASA VECTOR CAPS 

Striking red, white, and blue official NASA logo on quality 
white poplin cap. Only U.S. $9.95 each! Size-adjustable. 

Please send (insen quantity) NASA caps. 

Add shipping and handling charges; 

$5.00 per order (U.S.) 

Total enclosed (U.S. $ only): 

Name 

Address 

Gty 


Zip. 


Mail payment to: Associated Business Publications, 
Dept. F, 317 Madison Ave., New York, NY 
10017. For credit card orders call (212) 490-3999. 


For More Information Circle No. 584 


Looking To 
Increase Your 
Exports? 

Write today for a FREE sample 
copy of Exporter Insider— 
the new monthly newsletter 
filled with expert advice and 
ideas to help your business 
penetrate international markets 


T Exporter Insider.^, 



Circle no. 510 on the 
Information Request Form or 
fax your request on company 
letterhead to (212) 822 2028. 


The Technology Connection 
To Advertise Call (800) 944-NASA 


Enftineerinfz Catalog 


r «f» 80/20 Inc 

Industrial EnrtorSeF J 

T SLOT ALUM. EXTRUSIONS 
for Machine Frames, Work piSjH 
Stations, Shop Projects, 

Guarding Enclosures, Itc. 1 

Free catak >3 1 

with over 1400 building components! 1 

(219) 248 8030 • FAX 248 8029 J 

% 1 rtf South 400 EM •CofcM*»aKM«*7SS MMM| 

■ 

Inventors Wnrkvtplnce 


"How To Offer Your 
Invention For Sale." 

We have helped hundreds of inventors and 
shoved them how to offer fbeir inventions for sale 
to businesses all over the world. No cost. Free 
Information. 

Call 1-800-537-1133. Kessler Sales Corp., 
C-47-7, Fremont, Ohio 43420. 
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Company 


Web Site 


Circle 

Number 


Page Company 


Affinity.. 


.www.training.abaris.com 

.www.adaptive-research.com . 
.www.adina.com 

...478 

...610,753 

...... ...103 

3.92 

...628,756 

37.94 

.www.pmiapp.com 

..351 

106 


...454 

11a 

.www.alacron.com 

556 755 

64 93 

..www. 2 dg 0 r.com 

...603,759304-505 


Alpine Precision 302 . 

.American Portable Research, Inc. ..\vww. DEMANDTM.com 423 . 


7,96,105 
..105 
..109 


Analytical Graphic* 


530,751 

.35,91 

Ansoft 

.www. 2 ms 0 ft.com 

668.754 

41,93 

APn 

www. 2 dg 0 r.com/apd.htm .... 

503 

105 

Applied Science Laboratories .. 


384 

Ill 

Astro-Med Inc 

Autodesk AutoCAD LT 

www.autodesk.com 

346 

106 

13 

Avalon Electronics, Inc 

aval on. 

466 

102 


Bentlev Systems, Incorporated www.bentley.com/modelserver/ 

554,766 9,99 

Breault Research 

Organization Inc www.breault.com 475 — 13a 

Bulb Direct, Inc — ..491 104 

Busak + Shamban .. 365,752 19,92 

CADSI www.cadsi.com 405 32 

Cardinal Aluminum Co .413 63 

Carr Lane Manufacturing Co www.carrlane.com 381 111 

Circuit Specialists, Inc www.cir.com ... — 300 105 

Communications Specialties, Inc. ..www.commspecial.com 431 101 

Compaq Computer Corporation ....www.compaq.com 357 68-69 

Corel Corporation www.corel.com 361 35 

CUI Stack .422 108 

Cybernetics....^.................................................................... .........31 

Datum Inc www.datum.com 414 — 67 

Digi-Key Corporation www.digikey.com 636,765 5,99 

DuPont 758 30-31,95 

DuPont Engineering Polymers 485,494 103,104 

Eastman Kodak Company, Motion 

Analysis Systems Division www.masdkodak.com 311 89 

Enterprise Software Products, Inc.. .www.femap.com 314,769 71,101 

Envoy Data Corporation www.envoydata.com 506 105 

Ergotron www.ergotron.com 

EXAIR Corporation .www.exair.com 


Farrand Controls 

Fiber Guide Industries . 


FloMet, Inc. www.flomeLindustry.net.. 

Folsom Research www.folsom.com 


Gould Instrument Systems www.gouldis.com .... 


.469,495343 

102,104,106 

...473 

13a 

..383 

Ill 

...451,472 

2a, 13a 

...452 

9a 

...402 

14 

...652 

15 

...532 

49 

...479 

103 

..380 

Ill 

...496 

104 

...606 

2 

...690 

21 

...484 

103 


Hewlett-Packard Company www.hp.com/go/hpbennetonfl 22-23 

Hiram Jones Electronics, Inc .498 104 

Hitachi Denshi America, Ltd „ .410 38 

Imagination Systems Inc www.im 2 ginati 0 n.com 476 103 

Integrated Engineering Software .644,750 43,91 

Integrated Systems, Inc - www.isi.com — 313 ...37 

International Light www.intl-light.com 474 13a 

Invention Machine Corporation ....www.invention-machine.cora. ...639,768 47,100 

Ironwood Electronics www.ironwoodelectronics.com ...347 106 

Iscan, Inc .www.iscaninc.com 433 .28 

Kaman Instrumentation www-.kamansensors.com/kaman 

428 76 

Keithley Instruments, Inc www.keithley.com 461 — 102 

Keyence Corporation of America.. ..www.keyence.com 663,761 11,97 

Lasirislnc www.lasiris.com .471 13a 

Litton Poly-Scientific www.litton-ps.com 312,757 87,94 


Web Site 


Circle 

Number 


Page 


Magnetic Shield Corporation, Perfection Mica Co .540 105 

MARC Analysis Research Corp www. MARC com 659,763 39,98 

Master Bond Inc — ............ — . — ..425 — — 1 10 

Math Soft. Inc www.mathsoft.com/mathcad ....608 25 

The MathWorks, Inc www.mathworks.com/ntb 675,767 17,100 

Matrix Systems Corporation. www.matrixsvstems.com. 415 73 

Mercotac, Inc www.mcrcotac.com 348 106 

Metal Powder 

Industries Federation svww.mpif.org/mpifz 337 .85 

Micron Electronics www.micronpc.com 318 33 

Minco Products, Inc .420 107 

N Vision .www.nvis.com 329 33 

Nanonics Corporation „ www.n 2 monics.com/cat 2 tlog/ ..421 108 

Nation 2 tl Instruments Corporation.. www. natinst.com 464,467 102 

National Instruments Corporation. .www.natinsLcom/m 2 gs/ 

labview41.htm 601.406 COV 1*36 

National Technology 

Transfer Center http://ntas.techtracs.org 764,658 98, COV III 

NemaSoft. .477 . — 103 

Numerical Algorithms Group, Inc. .www.nag.com 417 75 

Omega Engineering www.omega.com 5 1 6,5 1 7,493 1 , 1 04 

Omega Shielding Products Inc www.omegashielding.com 541 106 

OPTEM International „ 307 105 

Optima Precision Inc www.optima-prec.com 450 la 

Oregon Micro Systems Inc „ 462 102 

Pacific Scientific 468,501 102,105 

Parametric Technology 

Corporation .www.workstation.digital.com ...375 ~.3 3 

Penn Engineering 8c Mfg. Corp www.pemnet.com 481 103 

PIC Design 344 106 

Porous Materials, Inc www.pmiapp.com 487,550 103,106 

Presray Corporation www.presray.com 432 88 

Quality Resources 349 — 106 

Rese 2 uxh Systems, Inc www.rsinc.com 315 COV IV 


kl»d spectrum 

Rifocs Corporation 

..www.rgo.com 

..www.rifocs.com 

a W1 

416 

74 

Rolyn Optics Co 


382 

Ill 

Seastrom Manufacturing Co. Inc. . 


545 

106 

Servometer 

..www.servomeler.com 

424 

109 

SL Corporation 

..www.sl.com 

411 

59 

Solid Concepts Inc 

..www.solidconcepts.com. .. 

403 .. 

27 

SolidWorks Corporation 

..www.solidworks.com/304 

524 

4 

Sol tec Cororation 

..www.solteccorp.com 

404 

29 

Sorbo thane Inc 

..www.sorbothane.com 

418 

90 


..104 


J04 

.105 

.102 

.105 

.104 

...28 

.103 

.103 

.Ua 

.105 


Speci 2 dized Products Co 497 

The Specialtv Bulb Co., Inc .www: http://members.aol.com/spbulb 

489 

Specialty Steel 8c Forge www.steelforge.com 508 

Stahl Specialty Comp 2 uiy — .465 

Stanford Research Systems, Inc 338 

Strainsert „ „ .492 

Sumitomo Metals Industries. .427 

Systran Corp wwwjystran.com ...... 480 ...... — .. 

TAL Technologies, Inc www.t 2 dtech.com 482 

Tec Products and Lab Services .455 

Techno-isel www.techno4sel.com 339 

Technology 2007 .77-79 

Teclab .www.teclab-bench.com 488 104 

Teknor Industrial Computers, Inc...www.teknor.com 760 96 

Teragon Research 490 104 

Thompson Casting Co., Inc ....... — . — .426 110 

3M Specialty Optical Fibers 440,470 ... COV 1 la, 1 3a 

Titan Tool Supply Co 342 106 

Transducer Techniques Inc www.ttloadcells.com 463 102 

Uniphase .www.uniphase.com 441 3a 

United Electronic Industries www.ueidaq.com 486 — 103 

Vector Fields Inc www.vectorfields.com 762,499 97,104 

Velmex, Inc .www.velmex.com 453 .9a 

VLSI Standards .483 103 

Western Graphtec, Inc 412 — .61 

Wilsec, Inc. — „ .429 76 

Working Model, Inc., 

Div. of Knowledge Revolution www.workingmodeI.com 527 45 
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t> MANUFACTURING 
V MEDICAL 
t> MATERIALS 
t> SENSORS 


NASA engineers have partnered with thousands 
of companies to develop new products. Like an 
exercise machine patterned after a zero gravity 
simulator. It's now in health clubs nationwide. 


To leam how you can tap into our 100 billion 
dollars of R&D, visit our Web site. Or call die 
National Technology Transfer Center to fir'd out 
how our technology can help your bottom line. 




http : //ntas.techtracs.org 


1 - 800 - 678-6882 
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Create Revolutionary Results. Fast 

* 



Visualize your data with 
IDL®, the Interactive Data 
Language , and see results in a 
whole new way. 

Easily create amazing graph- 
ics with IDL software’s 
accelerated 3D system. Want 
to spin or fly-through a 
surface? No problem. Shade 
and illuminate with multiple 
light sources? 

IkM l.l Ml JLll'JIH 


IDL software’s array-oriented 
architecture is designed for 
high-performance processing 
of large, complex data. That’s 
why it’s the standard in the 
world’s preeminent medical, 
military, engineering & sci- 
ence organizations. IDL is so 
efficient that a few lines of 
IDL can do the job of hun- 
dreds of lines of C or Fortran. 
And, its object-oriented 
system lets you develop 
sophisticated applications 
from reusable code modules. 


Image processed in IDL software and 
courtesy of NASA and ST ScI. 


Analyze data faster. Create 
simulations easier. Write 
better applications. 


Read in, analyze and output 
your data with the click of a 
mouse with IDL Insight - . 


Connect to your relational database with the IDL DataMiner 



Q 


Automatically share your programs - with full 
graphical interfaces - among Windows, Unix and 
Macintosh systems. Check out our flexible license 
options - we'll help you protect your intellectual prop- 
erty and economically distribute your applications. 


P 


Create maps in any of 16 projections. 


Crunch numbers with IDL’s 
integrated mathematics, 
statistics and industry-standard 
Numerical Recipes algorithms. 


new release 


::: IDL 5.0 




For More Information Circle No. 515 


Stop waiting for your results. Call us for a free Demo CD or visit our website 

Research Systems 303-786-9900 info@rsinc.com 


Software s Vision 


istria Germany. Liechtenstein. Luxembourg. Switzerland. The Netherlands CREASO GmbH tel 49 8105 25055 • Brazil SulSotl •» 55 5i <V 38 91 • China Hong Kong ?.■ -t mh Sheris Pie IM - 86106 2610161 
France Belgium Fast Parallel Solutions France tel 33 1 41 73 20 00 • Italy Aflrant Computer Systems SRL tel 39 39 6091766 • Japan AdamNetLM tef 81 ?i>£ . 32 428694746 

Spain Estudio Atlas tel 34 45 298 080 'Taiwan Concentrate Corporation tel 886 2 883 7752 • United Kingdom Floating Point Syslems UK ltd tel 44 118 977 6333 


SOFTWARE 






